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1. Abstract
The purpose of this report is to perform a two-part analysis of Tucson Student Housing’s
fire protection design components. The two-part analysis consists of a prescriptive analysis, and
a performance-based analysis. The purpose of the prescriptive-based analysis is to verify
Tucson Student Housing meets or exceeds applicable construction standards. The prescriptive
based analysis reviews the fire resistance of building elements, flammability of interior finishes,
wet suppression system, fire alarm system, voice evacuation system, and occupant egress
requirements. The performance-based analysis evaluates the performance of Tucson Student
Housing’s fire protection systems when subjected to specified design fires. The design fire
scenarios used in the analysis use design guidelines from the NFPA Life Safety Handbook. The
focus of the performance-based analysis is to apply fire scenarios to ensure that fire protection
systems and features meet the demands of the fire scenarios.
Tucson Student Housing is a new multi-use residential high rise in Tucson, AZ. Tucson
Student Housing is composed of the following major sections: The enclosed garage provides
parking spaces for 143 vehicles over two below grade floors. The parking garage has elevator
access, and two stairwell exits that discharge to the public right of way. The Enclosed Garage
floors are classified as Storage Occupancy Low Hazard Storage S-2 (IBC 311.3). The first floor
consists of multiple occupancies with Retail Shops and Assembly Areas for Residents. The first
floor consists of social lounges, study lounges, Office Administration areas, an exercise room,
residential space, retail space, and mechanical/electrical area. The 1st floor consists of mostly
of Assembly space, and residential space. A portion of the 1st floor dedicated to commercial
retail is currently built as a shell only for future use. The occupancy types on the first floor
include: Business Occupancy (IBC 304.1), Assembly Occupancy A-2 (IBC 303.3), Residential
Occupancy R-2 (IBC 30.4), Mercantile (IBC 309.1), and Storage Low Hazard S-2 (IBC 311.3). The
Residential Units span all above grade floors. Residential units are concentrated between floors
2 through 8. Each floor has approximately 18 units. The Residential floors have elevator access,
and access to two stairwells that discharge to grade level. The occupancy type for residential
floors is Residential Occupancy R-2 (IBC 30.4). The rooftop is used in Tucson Student Housing as
an Assembly space. The Pool is an Assembly Occupancy A-4 (IBC 303.5), with a calculated roof
top occupant load of 447 occupants.
There is one area of interest in the prescriptive design, the roof of the Tucson student
housing building met egress requirements. However, the calculated occupant load of the Roof
is 447 occupants, at the calculated load only two exit stairs are required. If the occupant load
exceeds 501 occupants, the requirement increases to three exit stairs. It is recommended
occupant entry is managed using a card access system to ensure occupant load does not exceed
500 occupants. The performance analysis determined prescriptive fire protection measures
performed as designed during the vehicle fire scenario in design fire scenario 1. Design fire
scenario 1 for the Tucson Student Housing was based on a vehicular accident occurring in the
parking garage. The accident would result in one of the two cars igniting. The location of the
accident in the parking garage is important because the purpose of the design fire is to reduce
the available exits. When the number of exits is reduced from two to one, will occupants still be
able to egress the floor to grade level. This design fire scenario follows the design criteria of
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NFPA 101 design fire scenario #2. The first step in designing the fire was to determine the heat
release rate of a burning vehicle. The performance analysis determined prescriptive fire
protection measures performed as designed during the vehicle fire scenario in the parking
garage. Available safe egress time (ASET) exceeded required safe egress time (RSET). The
required safe egress time was established using two methods. The first method was a hydraulic
first order analysis, and the second method was a computer-generated egress simulation. The
hand calculations determined RSET for the parking garage fire to be 1.29 minutes or 77.4
seconds. The computer-based simulation model determined an RSET value of 4.18 minutes or
251 seconds. Available Safe Egress Time was determined using smoke detectors to measure the
spread of smoke at a height of 2.5 meters above the floor. Using this criterion, it was
determined that the first smoke detector activated at approximately time 8.1 minutes or 486
seconds. This analysis showed that occupants can exit before tenability criteria failed and the
model in the performance-based design showed sprinkler activation at 215 seconds. The egress
model determined all occupants were able to egress into the exit stairwell at 251 seconds, well
before the smoke layer descended below 2m above the floor within 30 meters of the nearest
queued occupant.
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2. Introduction
The purpose of this report is to perform a two-part analysis of Tucson Student Housing fire
protection components. The two-part analysis consists of a prescriptive analysis, and a
performance-based analysis. The purpose of the performance-based analysis is to verify Tucson
Student Housing meets or exceeds applicable construction standards. The prescriptive based
analysis reviews the fire resistance of building elements, flammability of interior finishes, wet
suppression system, fire alarm system, voice evacuation system, and occupant egress
requirements. The performance-based analysis review evaluates the performance of Tucson
Student Housing when subjected to specified design fires. The design fire scenarios used in the
analysis use design guidelines from the NFPA Life Safety Handbook. The focus of the
performance-based analysis is to apply fire scenarios to ensure that fire protection systems and
features meet the demands of the fire scenarios.
Tucson Student Housing is a new multi-use residential high rise in Tucson, AZ. Tucson Student
Housing is composed of the following major sections: The enclosed garage provides parking
spaces for 143 vehicles over two below grade floors. The parking garage has elevator access,
and two stairwell exits that discharge to the public right of way. The Enclosed Garage floors are
classified as Storage Occupancy Low Hazard Storage S-2 (IBC 311.3). The first floor consists of
multiple occupancies with Retail Shops and Assembly Areas for Residents. The first floor
consists of social lounges, study lounges, Office Administration areas, an exercise room,
residential space, retail space, and mechanical/electrical area. The 1st floor consists mostly of
Assembly space, and residential space. A portion of the 1st floor dedicated to commercial retail
is currently built as a shell only for future use. The occupancy types on the first floor include:
Business Occupancy (IBC 304.1), Assembly Occupancy A-2 (IBC 303.3), Residential Occupancy R2 (IBC 30.4), Mercantile (IBC 309.1), and Storage Low Hazard S-2 (IBC 311.3). The Residential
Units span all above grade floors. Residential units are concentrated between floors 2 through
8. Each floor has approximately 18 units. The Residential floors have elevator access, and access
to two stairwells that discharge to grade level. The occupancy type for residential floors is
Residential Occupancy R-2 (IBC 30.4). 1st floor and 8th floor residential spaces have mezzanines
that are open to the floor below. The mezzanine floors are not counted as floors in Tucson
Student Housing design. The rooftop is used in the Tucson Student Housing as an Assembly
space. The Pool is an Assembly Occupancy A-4 (IBC 303.5), with a calculated roof top occupant
load of 447 occupants.
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2.1 Floor Layouts

Figure 2: Parking Garage Level 2 Layout
Figure 2 shows the layout of the level 2 parking garage. Level 2 is the lowest level below grade.
Most of the floor is used as parking space. Storage space is marked in purple in the northeast
corner, and a building engineer office is shown in blue in the southwest corner.
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Figure 3: Parking Garage Level 1 Layout
Figure 3 shows the layout of the level 1 parking garage. Most of the floor is used as parking
space. Storage space is marked in purple in the northeast corner and southwest corner.
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Figure 4: Floor 1 Layout
Figure 4 shows the 1st floor layout, the first floor is used in many ways. The northwest corner of
the building is used for critical building functions such as the fire command, fire pump room,
and electrical generator room. Residential space is shown in pink on the southern portion of the
floor. An exercise space is shown in orange. The green area in Figure 4 shows a study lounge
area, and the blue is designated as office area for building management.
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Figure 5: Floor 1 Mezzanine Layout
Figure 5 shows the mezzanine floor for the first floor. The mezzanine floor has storage and
accessory space in the northwest corner. The south portion of the floor has areas open to the
floor below.
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Figure 6: Floor 2 Layout
Figure 6 shows the 2nd floor, residential space is shown in pink. The green area is a study lounge
area, and the orange area is an exercise area.
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Figure 7: Floors 3-6 Layout
Figure 7 shows the layout for floors 3-6. The floors are designated for residential use with small
storage areas along the hallway.
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Figure 8: Floor 7 Layout
Figure 8 shows the 7th floor layout. The 7th floor is designated for residential use with small
storage areas along the hallway.
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Figure 9: Floor 8 Layout
Figure 9 shows the 8th floor. The floor is designated for residential use with open access to the
mezzanine above.
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Figure 10: Floor 8 Mezzanine Layout
Figure 10 shows the 8th floor mezzanine with open areas to the 8th floor below marked.
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Figure 11: Roof Layout
Figure 11 shows the roof layout. The roof includes a pool and pool deck on the north side. The
green area in Figure 11 shows a pool lounge area.
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Figure 12: Satellite Image of Future Location
Figure 12 shows the site of Tucson Student Housing, Aspire Tucson is shown to the west, and
the Arizona History Museum is shown to the south.
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Figure 13: 3D Rendering Northeast View
Figure 13 shows the 3D Rendering of Tucson Student Housing from the Northeast view.

Figure 14: 3D Rendering Southwest View
Figure 14 shows the 3D Rendering of Tucson Student Housing from the Southwest view.
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Figure 15: 3D Rendering Southeast View
Figure 15 shows the 3D Rendering of Tucson Student Housing from the Southeast view.

Figure 16: 3D Rendering Northwest View
Figure 15 shows the 3D Rendering of Tucson Student Housing from the Northwest view.
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3.

Applicable Standards

The following codes and standards were used in the analysis of this report.
•
•
•
•
•
•
•
•
•
•
•
•

4.

International Building Code (IBC), 2018 Edition
International Mechanical Code (IMC) 2018 Edition
International Fire Code (IFC) 2018 Edition
NFPA 1, Fire Code, 2015 Edition
NFPA 13, Standard for the Installation of Sprinkler Systems, 2016 Edition
NFPA 14, Standard for the Installation of Standpipe and Hose Systems
NFPA 24, Standard for the Installation of Private Fire Service Mains and Their
Appurtenances, 2016 Edition
NFPA 70, National Electrical Code (NEC), 2017 Edition
NFPA 72, National Fire Alarm Code, 2016 Edition
NFPA 92, Standard for Smoke Control, 2018 Edition
NFPA 101, Life Safety Code, 2015 Edition
NFPA 502, Standard for Road Tunnels, Bridges, and Other Limited Access Highways

Prescriptive Analysis

The following sections discuss the fire protection systems designed to applicable standards.

4.1. Passive Construction Elements
4.1.1. IBC Building Requirements
Tucson Student Housing dimensions were gathered from the IBC taking into consideration that
Tucson Student Housing is fully covered by an automatic fire sprinkler system, and the
construction type is listed as I-B.
The maximum allowed building height was determined using Chapter 5 of the IBC 2018 Table
504.3 (Table 1).
Table 1: Maximum Allowed Building Height
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The maximum allowed area was determined using Chapter 5 of the IBC 2018 Table 506.2 (Table
2).
Table 2: Building Area Determination

The maximum allowed number of floors above grade was determined using Chapter 5 of the
IBC 2018 Table 504.4 (Table 3).
Table 3: Floors Above Grade Determination

4.1.1.1.
High Rise Requirements
Tucson Student Housing is classified as a high rise building in Chapter 2 of the 2018 IBC,
because it has occupied floors above 75 feet. Section 403 of the 2018 IBC discusses the specific
construction requirements for Tucson Student Housing. High rise building requirements
applicable to Tucson Student Housing are summarized in Table 4.
Table 4: Section 403 High Rise Requirements
Code Section
403.3.2
403.3.4
403.4.1
403.4.2
403.4.3
403.4.5
403.4.6
403.4.7
403.4.8
403.5.1

Requirement
Automatic Seconday Water Supply
Dedicated Fire Pump Room
Smoke Detection
Fire Alarm System
Emergency Voice Evacuation System
Emergency Responder System
Dedicated Fire Command Room
Mechanical Smoke Removal
Emergency Electrical Equipment Room
Remoteness of Interior Exit Stairways

Meets Standard
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Tucson Student Housing meets or exceeds all design requirements listed in section 403 for
buildings above 75 feet but under 420 feet in height.
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4.1.2. Construction Components
The categories of the passive construction elements discussed are the construction methods of
specific building elements, the fire resistance of building elements, and the flammability of
interior finishes.
The concrete used for this project is ASTM C150 Portland type V Cement. The foundation of
Tucson Student Housing is below exterior grade and is composed of footings and slab-on-grade.
The footing schedule specifies footings on the B2 level, each footing is a minimum of two feet
below the adjacent grade. Footings for the foundation were poured immediately after
excavation. Plans also specify that no plumbing lines were run in the foundation slab. All
concrete slabs were required to be covered with a vapor barrier of at least 10 MIL.
Columns in the Tucson Student Housing project are constructed of reinforced
concrete. Columns have a minimum covering of 1 5/8” on each face. The reinforcing steel in the
concrete varies in size, number of reinforcing points, a concrete column schedule is below,
also shown below are sample details for column construction. Column reinforcement requires
one complete tie around column, alternating longitudinal bars that are laterally ties, and no
bars to be more than 6” clear on each side along the tie from a laterally supported bar. Table 5
of the report shows the concrete column schedule organized by floor. Figure 17 of the report
shows the sample column construction detail from the structural design drawings.
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Table 5: Concrete Column Schedule

Figure# 17: Sample Column Construction
Floors and Roof Assemblies are constructed of post tension reinforced monolithic slabs.
Thickness and compressive strength of concrete slabs vary by floor and location. Tendons
within the concrete slabs are parabolic in shape and are not stressed until the concrete slab
poured has reached 75% of its 28-day compressive strength. Forming plans for the Tucson
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Student Housing Project list slab concrete strength at 5,000 psi. Slab thickness ranges from
12” to 8” throughout the facility.
Door openings in Tucson Student Housing are rated and not rated based on their
use. 90-minute rated doors are used in stairwell openings, and mechanical/utility rooms that
house critical equipment for building functions. 45-minute rated doors are used in Equipment
Rooms, Trash Rooms, and Storage Rooms. 20-minute rated doors are used throughout the
residential areas as entry doors. All other doors within the following door schedule are nonrated. Table 6 lists the door schedule by floor for Tucson Student Housing.
Table 6: Door Schedule

Interior walls consist of CMU, Metal Stud Framing, Fire Rated Gypsum Walls, and cast in place
walls. CMU walls are used as non-load bearing walls within the interior. Cast in place walls are
used in critical function building areas such as stairwells, critical electrical and mechanical
rooms, and vertical shafts. Fire Rated Gypsum walls are used to separate residential units, they
are also used in the corridors. Gypsum walls used in corridors and to separate residential units
are 1 hour rated. Cast in place walls for stairwells and vertical enclosures are two-hour
rated. Exterior walls both load bearing and nonbearing are 1 hour rated. Exterior walls are built
of precast concrete, an important aspect of the design at Tucson Student housing are the large
window walls on each floor. The large windows are considered as large ventilation openings in
the design fire scenarios.
Penetrations in Tucson Student Housing are all required to be sealed to reduce the likelihood of
fire spread. This is imperative to ensure compartmentalization of fire and the products of
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combustion. Fire Dampers, Fire Smoke Dampers, Duct mounted Smoke Detectors are all used
to limit the spread of fire and smoke within the HVAC system. HVAC Plans call for no
penetrations to be made in the Roof within 5’ of a fire wall. All penetrations in Fire
Rated assemblies are required to be fire stopped to restore the assembly to its
original integrity.
4.1.3. Fire Resistance of Building Elements
The fire resistance rating of Tucson Student Housing elements was determined using Tables 601
and 602 of the IBC 2018. The required ratings were dependent on four factors: The I-B
construction type, fire separation distance, occupancy classification, and full coverage
automatic sprinkler system. The Tucson Student Housing south exterior walls are 11 feet away
from an existing single-story structure. The construction of Tucson Student housing meets all
IBC requirements for fire resistance ratings for exterior walls. Required prescriptive ratings and
actual provided ratings are listed below in Table 7 and Table 8.
Table 7: Fire Resistance Rating Building Elements Requirements
Building Element
Structural Frame, Including Columns, Girders, and Trusses
Bearing Walls - Exterior
Bearing Walls - Interior
Non Bearing Walls - Exterior
Non Bearing Walls - Interior
Floor Construction and Associated Secondary Member
Roof Construction and Associated Secondary Member

Fire Seperation Distance
(Feet)
X < 30'
X < 30'
-

Rating
Required
Provided
2
2
1
1
2
2
1
1
0
0
2
2
1
1

Table 8: Fire Resistance Rated Construction
Building Element
Shaft Enclosures - Exit (S708.4)
Shaft Enclosures - Other (S708.4)
Corridor Separation (T1018.1)
Occupancy Separation (T508.4)
Party/Fire Wall Separation (T706.4)
Smoke Barrier Separation (S710)
Tenant Separation (S402.7.2)
Incidental Use Separation (T508.2.5)

Fire Separation
Assembly/Mercantile
-

Rating
Required
Provided
2
2
2
2
0.5
1
1
1
3
3
NA
NA
1
1
1
1
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4.1.4. Flammability of Interior Finishes
The flammability of interior finishes of Tucson Student Housing was determined using Table
803.11 of the IBC 2018. The construction of Tucson Student housing meets all IBC requirements
for flame spread and smoke developed index. The prescriptive required ratings were
determined considering occupancy and the automatic sprinkler coverage throughout Tucson
Student Housing. The required prescriptive ratings are listed in table 9.
Table 9: Flame Spread Index
WALL AND CEILING FINISHES
GROUP R-2 CLASS
EXIT ENCLOSURE / EXIT PASSAGEWAY
CORRIDORS
ROOMS AND ENCLOSED SPACES

C
C
C

GROUP A-3 CLASS
EXIT ENCLOSURE / EXIT PASSAGEWAY
CORRIDORS
ROOMS AND ENCLOSED SPACES

B
B
C

GROUP B CLASS
EXIT ENCLOSURE / EXIT PASSAGEWAY
CORRIDORS
ROOMS AND ENCLOSED SPACES

B
C
C

GROUP M CLASS
EXIT ENCLOSURE / EXIT PASSAGEWAY
CORRIDORS
ROOMS AND ENCLOSED SPACES

B
C
C

GROUP S-2 CLASS
EXIT ENCLOSURE / EXIT PASSAGEWAY
CORRIDORS
ROOMS AND ENCLOSED SPACES

C
C
C

Tucson Student Housing meets or exceeds all prescriptive requirements for passive building
construction elements. Tucson Student Housing is 95’ 10” tall, has an average gross area per
floor of 26,000 ft2, and 8 floors above grade. Tucson Student Housing meets or exceeds all highrise design requirements, including the use of a smoke control system discussed in section 4.2.
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4.2. Smoke Control System
Tucson Student Housing is equipped with a smoke control system that uses smoke ventilation,
and smoke pressurization to control the spread of smoke within the building. Table 10 shows
garage exhaust fans. Garage Exhaust fans are activated using on/off system. Garage fan motors
are switched on to ventilate the garage when increased CO levels require it, with the typical CO
trip point set at 35 parts per million (ppm). Otherwise, it leaves fan motors in the off mode.
Table 10: Garage Exhaust Fan Schedule

Pressurization fans are used in stairwells to maintain positive pressure in the stairwell to
prevent smoke intrusion in the stairwell. Stairwell pressurization fans are activated by smoke
detectors installed near stairwell doors, or by a sprinkler water flow activation. Table 11 shows
stairwell pressurization fan schedule.
Table 11 Stairwell Pressurization Fan Schedule

The smoke control system in Tucson Student Housing meets or exceeds IBC 2018 code
standards. Stairwell pressurization fans are activated by activation of the automatic fire
suppression system, details of the system design are discussed in section 4.3.
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4.3. Fire Suppression System
4.3.1. Water Supply Analysis
The fire suppression system is supplied by municipal water from the City of Tucson. Flow testing
was performed at the northeast corner of 2nd street and Park Avenue. The test was performed
at 5:30 am on 03/26/2019. Results of the flow test are shown in Table 12.
Table 12: Flow Test Data
Flow Test Data
Static Pressure (PSI)
Residual Pressure (PSI)
Flow (GPM)

70
62
1321

The City of Tucson adopted the 2018 IFC with City of Tucson Amendments. The 2018 IFC does
not require a secondary water supply be provided for Tucson Student Housing. Water is routed
from the municipal supply into Tucson Student Housing via two parallel 8” steel lines. The two
lines are routed into one 8” backflow preventer and then to a fire pump. To meet the pressure
and flow requirements of the high rise, a fire pump was installed. Fire department connections
are designed per NFPA 14 2016 design standards. Each standpipe stairwell system is supplied
with its own dedicated fire pump connection (NFPA 14 2016 7.12.2), and each FDC is required
to have a 2.5” inlet per every 250 GPM (NFPA 14 2016 7.12.3).
4.3.2. Fire Pump
The installed fire pump is a horizontal split case pump manufactured by Patterson model
6x6VIP. The pump is rated for 1000 GPM pump at a pressure of 60 psi. The fire pump is used to
increase the municipal water supply pressure and flow to meet the hydraulic demands of the
hydraulically most remote area. To avoid frequent stop and start conditions with the fire pump,
a smaller jockey pump which is rated for 10 GPM and 90 psi, is installed to maintain system
pressure above the automatic pump start pressure. If the sprinkler system water flow causes
loss of pressure greater than the jockey pump output, the fire pump will activate. The figure
below displays the layout of the fire pump room. The dedicated fire pump room is located on
the northwest corner of the 1st floor.
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Figure 18: Fire Pump Room Layout
Combining the municipal water supply, and the fire pump performance curve, an available
water supply curve can be produced. The water supply curve is shown below in Figure 19.

Figure 19: Supply/Demand Curve

4.3.3. Automatic Fire Sprinkler System
Tucson Student Housing has a wet fire suppression system installed throughout. The main riser
for the system runs vertically though the north stairwell and is sectioned off at each individual
floor with control valves. The sprinkler system falls under two separate hazard classifications:
light hazard in residential areas, and ordinary hazard group 1 in the garage and common spaces.
In indoor locations, 155℉-sprinkler devices are used which are rated for a maximum ambient
temperature of 100℉. In the parking garage, a 200℉-sprinkler device is used which has a
maximum ambient temperature rating of 150℉.
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Tucson Student Housing is also equipped with a standpipe hose connection system, the
standpipe system is installed in accordance with NFPA 14 and IBC 2018 section 905. The IBC
2018 section 905.3.1, exception #1 allows for Class I standpipes in Tucson Student Housing. [F]
905.3.1 Height Class III standpipe systems shall be installed throughout buildings where the
floor level of the highest story is located more than 30 feet (9144 mm) above the lowest level of
fire department vehicle access, or where the floor level of the lowest story is located more than
30 feet (9144 mm) below the highest level of fire department vehicle access.
Exception:
Class I standpipes are allowed in buildings equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.1 or 903.3.1.2.
Standpipe hose connections are provided in every stairway at the intermediate floor landing
between floors, the standpipe system extends to the occupied roof level in both stairwells.
Standpipe flow and pressure requirements are listed in Table 13.
Table 13: Standpipe Demand Summary

4.3.4. Hydraulic Sprinkler Analysis
The hydraulic flow analysis was performed taking into consideration the hydraulically most
remote area of the system. The loss of pressure due to elevation makes the standpipe hose
connections on the roof the hydraulically most remote areas of the system. Using the demand
summary from Table 13, the calculated hydraulic demand was 500 GPM at 105 psi.
4.3.4.1.
System Design Criteria
Design criteria for Tucson Student Housing was determined by first evaluating potential hazards
within the building. The NFPA 13 2016 Edition Annex was used to classify hazards within
Tucson Student Housing. Two hazard classifications were used in the design: light hazard in
residential areas, and ordinary hazard group 1 in the garage and common spaces. The NFPA 16
Density/Area Curves Figure was used for determining the design area for both classifications.
Figure 20 shows the point used for each hazard classification.
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Figure 20: NFPA 13 Density/Area Curves
Using the selected points on the curve in Figure 20 design demands can be determined. Table
14 lists the design criteria for each hazard classification.
Table 14: Design Criteria

The automatic sprinkler system design uses quick response heads in both hazard classification
areas; therefore, a design area reduction is used per NFPA 2013 FIGURE 11.2.3.2.3.1 Design
Area Reduction for Quick-Response Sprinklers. The reduction percentage is calculated using
ceiling height in the design area. Table 15 lists the design criteria modification for each hazard
classification.
Table 15: Design Criteria Reduction
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4.3.4.1.1.
Hydraulic Analysis
The hydraulicly most remote area for Tucson Student Housing was determined to be the roof
level corridor and south stair landing. The design area floor plan is shown in Figure 21.

Figure 21: Remote Area: Roof Corridor and Sprinkler Landing
The hydraulic remote area information is listed in Figure 21 and in Table 16 below. Design
calculations are listed in the Appendix. Figure 19 of the Supply/Demand curve shows the
combined supply is sufficient to meet the demand of the hydraulic remote are in Table 16.
Table 16: Hydraulic Remote Area
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4.3.4.2.
System Design Components, Location
The sprinkler devices selected for the design were determined by application. In residential
units, a VIKING quick response residential head was selected. The Viking VK466 data sheet is
shown in Figure 22.

Figure 22: Viking VK466 Technical Data Sheet
The sprinkler device used has the following key details:
•
•
•
•

Response Time Index of 50
Activation Temperature of 155 degrees Fahrenheit
Coverage Area of 225 ft² at 7.2 psi
K- Factor: 5.2
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In ordinary hazard areas, a VIKING standard response pendant head was selected. The Viking
VK102 data sheet is shown in Figure 23.

Figure 23: Viking VK102 Technical Data Sheet
The sprinkler device used has the following key details:
•
•
•
•

Response Time Index of 50
Activation Temperature of 155 degrees Fahrenheit
Coverage Area of 225 ft² at 7.2 psi
K-Factor: 5.6

35

4.3.5. System Testing, Inspection, and Maintenance
The Automatic fire sprinkler system, standpipe system, and fire pump are maintained,
inspected, and tested to NFPA 25 Standard for the Inspection, Testing, and Maintenance of
Water-Based Fire Protection Systems, 2020 Edition - Chapter 5 Sprinkler Systems. The minimum
required frequency summary table for inspections is listed in Table 17. Applicable information is
highlighted in yellow.
Table 17 : Inspection Frequency Table Sprinkler System Components
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The testing and maintenance frequencies can also be found in Table 5.1.1.2. Applicable is
highlighted in yellow in Table 18.
Table 18: Testing, and Maintenance Frequency Table Sprinkler Components
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Minimum fire pump inspection, testing, and maintenance requirements can be found in
Chapter 8 of the NFPA 25, table 8.1.1.2 is shown below. Applicable standards are highlighted in
yellow in Table 19.
Table 19: Inspection Testing, and Maintenance Frequency Table Fire Pump Components
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The proper maintenance, inspection, and testing of fire sprinkler components. The inspection,
testing and maintaining of system components, can increase the lifespan and efficacy of the fire
sprinkler system. Using the guidance of the NFPA 25, the system can be properly maintained by
a certified installation/service contractor. Fire suppression components that should be tested
annually include the fire pump, fire sprinkler risers, control valves, and water flow switches.
Internal pipe and check valve inspections should be completed at five-year intervals. Testing of
water flow switches and control valve tamper switches should be inspected quarterly. Visual
inspection of sprinkler components should be performed on a weekly basis for corrosion or
mechanical damage. A common failure point of fire sprinkler systems occurs when systems are
left unsupervised and are shut off. In the next section the monitoring interface between critical
sprinkler components, and the fire alarm system are discussed. The fire suppression design meets
or exceeds prescriptive code standards for a high-rise building. The combined municipal and fire
pump supply meet both demands of the remote area plus hose stream allowance of 725 gpm at
123 psi as well as the standpipe demand of 500 gpm at 105 psi.

4.4. Fire Alarm/Emergency Voice Evacuation System
4.4.1 System Design Criteria
Tucson Student housing is equipped with both an automatic sprinkler system, as well as a
manual standpipe system in the stair well. The automatic sprinkler system is monitored by the
fire alarm system for operation of control valves (NFPA 72 17.16.1.1) as well as indication of
alarm initiating flow switches (NFPA 72 17.12.2). The selection of Fire Alarm and Voice
evacuation system is dependent on the occupancy type for Tucson Student Housing. Tucson
Student Housing is composed of the following occupancies:
•

Enclosed Underground Garage Floors
•

•

Storage Occupancy Low Hazard Storage S-2 (IBC 311.3)

1st Floor: Residential/Exercise/Office Space /Retail (Future)
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•

•

Business Occupancy B (IBC 304.1)

•

Assembly Occupancy A-3 (IBC 303.3)

•

Mercantile Occupancy M (IBC 309.1)

•

Residential Occupancy R-2 (IBC 310.4)

Floors 2-8: Residential Units
•

•

Residential Occupancy R-2 (IBC 310.4)

Roof: Pool
•

Assembly Occupancy A-3 (IBC 303.5)

The fire alarm system will be designed based on the most restrictive requirements in Chapter 9
of the 2018 IBC. In this building the most restrictive requirement is A-3 Assembly.
Occupancy Classification (IBC 508.3.1)
Nonseparated occupancies shall be individually classified in accordance with Section 302.1. The
requirements of this code shall apply to each portion of Tucson Student Housing based on the
occupancy classification of that space. In addition, the most restrictive provisions of Chapter 9
that apply to the nonseparated occupancies shall apply to the total nonseparated occupancy
area.
The sprinkler suppression system leads to a reduction in required fire alarm system design
requirements. The reduction in design requirements is common across fire protection
disciplines when a fully automatic suppression system is installed in Tucson Student Housing.
The fire alarm system will have the following attributes per prescriptive NFPA 72 design
requirements:
•
•
•
•
•
•
•
•
•
•
•
•

Addressable Signaling Line Circuit
Ceiling Mounted Smoke Detection (Common Space)
Local Smoke Detection in Units (120v devices)
Ceiling Mounted Heat Detection (Mechanical Spaces)
Automatic Sprinkler Monitoring
Supervisory Tamper Switches
Alarm Switch Flow Monitoring
Fire Pump Controller Monitoring (Via Addressable Control Modules)
Stairwell Pressurization Monitoring (Via Addressable Control Modules)
Elevator Recall Function (Via Control and Relay Modules)
Kitchen Hood Suppression Monitoring (Via Control Module)
Notification Indicating Circuits
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•
•
•
•

Voice Evacuation System (Assembly Occupancy, Load over 1000 occupants)
Speaker Strobe notification
Speaker only notification
Strobe only notification device

The fire alarm system input components and output components are combined in a matrix to
show the sequence of operation for each possible scenario. The sequence of operation for
Tucson Student Housing is shown below in Table 20.
Table 20: Fire Alarm Sequence of Operation Matrix

The critical functions of the fire panel are the activation of voice evacuation devices in a
sequence that allows occupants to egress the building in a safe manner. Tucson Student
Housing is designed to activate voice evacuation devices on the floor of incident, two floors
above, and one floor below. All fire panel signals are relayed to a 24-hour monitored central
station, those signals are handled by the central station and relayed to the appropriate
emergency responders.
4.4.2 System Design Components, Location, Spacing, and Placement.
• Ceiling Mounted Photo Electric Smoke Detection (Edwards SIGA-PS)
Location and Spacing: NFPA 72 17.7.3.2.1 The distance between smoke detectors shall not
exceed a nominal spacing of 30 ft (9.1 m) and there shall be detectors within one-half the
nominal spacing, measured at right angles from all walls or partitions extending upward to
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within the top 15 percent of the ceiling height. (2) All points on the ceiling shall have a detector
within a distance equal to or less than 0.7 times the nominal 30 ft (9.1 m) spacing (0.7S).
Devices Installed in corridors and where smoke detection is required for auxiliary life safety
functions. Tucson Student Housing design includes a total of 125 smoke detectors. Device
specifications are shown in Figure 24.

.
•

Figure 24: Smoke Detector Specifications

Ceiling Mounted Rate of Rise Heat Detector (SIGA-HRD)

Location and Spacing: NFPA 72 17.6.3.1.1 One of the following requirements shall apply: The
distance between detectors shall not exceed their listed spacing, and there shall be detectors
within one-half the listed spacing, measured at right angles from all walls or partitions
extending upward to within the top 15 percent of the ceiling height. All points on the ceiling
shall have a detector within a distance equal to or less than 0.7 times the listed spacing (0.7S).
Devices are listed for 50ft center to center. Devices to be installed in mechanical rooms,
elevator shaft and elevator equipment room for Auxiliary Elevator functions, and anywhere
environment will not allow for normal smoke detector performance. Tucson Student Housing
design includes a total of 10 heat detectors. Device specifications are shown in Figure 25.
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Figure 25: Heat Detector Specifications
•

Automatic Sprinkler System Monitoring (Potter VSR-F, Control Valve Tamper)

Location and Spacing: A water flow switch and control valve tamper switch will be installed on
each sprinkler system. This building will have a main riser in center stair well with sectional
systems that protect each floor. A water flow switch will be installed on each sectional system
as well as the main riser on grade level. Monitoring: Monitoring of the waterflow switch will be
performed using an Edwards WTM (Waterflow Tamper Module). Typical wiring shown in Figure
26.

Figure 26: Waterflow Switch and Module Wiring
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•

Auxiliary Fire Panel Control (EST Control and Relay Modules)
o Systems Monitored and Controlled by Fire Alarm:
o Stairwell Pressurization Panel Status
o Elevator Recall and Emergency Power Shutdown
o Local Smoke Detector Monitoring
o Fire Pump Control Panel Monitoring
o Kitchen Hood Suppression Monitoring

Device specifications for control and relay modules are shown in Figure 27.

Figure 27: Edwards Control and Relay Module Schematic
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•

Notification Appliances

Notification appliances throughout building meet both audibility and inteligibility requirements
for NFPA 72 2016 and IBC 2015. Voice Evacuation speakers, and speaker strobes(visual
notification) are spaced according to Chapter 18 of the NFPA 72. Visual devices are spaced and
installed using the infromation listed in Table 21.
Table 21: Device Spacing for Visible Appliances NFPA 72

Audible devices are assumed to reduce 6 db every 10 foot from the device, devices
throughout Tucson Student Housing are spaced and installed in accordance with Chapter 18 of
the NFPA 72. In areas with speaker strobes not meeting audibility and intelligibility
requirements additional speakers will be added to meet requirements. Private Apartment
suites will have speakers installed over any sleeping area, including common space areas with
couches. The NFPA 72 24.3.1.1 reads emergency communications systems shall be capable of
the reproduction of prerecorded, synthesized, or live (e.g., microphone, telephone handset,
and radio) messages with voice intelligibility in accordance with Chapter 18.
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The devices listed in Figures 28-31 are notification devices that will be used in Tucson Student
Housing. The devices are 25-volt devices with differing combinations of audio and visual
components depending on the application throughout the building.
•

EST Genesis Ceiling Mount Strobe Only (GC-VMF)

Figure 28: EST Ceiling Mount Strobe Only
•

EST Genesis Ceiling Mount Speaker Strobe 25V (GC-S2VMH)

Figure 29: EST Ceiling Mount Speaker Strobe
•

EST Genesis Speaker Only 25V (GC-S2)

Figure 30: EST Ceiling Mount Speaker Device
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•

EST Genesis Wall Mount Speaker Strobe 25V (G4HFWF-S2VMC)

Figure 31: EST Ceiling Wall Mount Speaker Strobe

Voice Evacuation devices are powered by an amplifier with prerecorded messages mounted
directly to Fire Alarm Control Panel chassis. Each amplifier card has a 95W capacity. Device
specifications are shown in Figure 32.

47

Figure 32: EST Zoned Amplifier 95 Amp
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4.4.3 Secondary Power
Load calculations were performed using manufacturer provided data sheets and NFPA
requirements for secondary power standby requirements. The Fire Alarm system is expected to
be in Standby for Twenty-four hours, and Fifteen minutes in full alarm.
Table 22: Secondary Power Calculation – Fire Panel

DEVICE
3-CPU3
3-RS485
3-LCD
3-ASU/FT
3-ZA95
3-SDDC
3-LCDANN
SIGA-HRD
SIGA-OSD
SIGA-WTM
SIGA-CC1S

FACP BATTERY AMP HOUR CALCULATION
STANDBY
TOTAL
ALARM
QTY.
CURRENT STAND BY CURRENT
1
0.155000
0.155000
0.165000
1
0.098000
0.098000
0.098000
1
0.040000
0.040000
0.042000
1
0.112000
0.112000
0.112000
4
0.064000
0.256000
5.540000
1
0.264000
0.264000
0.336000
1
0.123000
0.123000
0.143000
10
0.000032
0.000320
0.000045
125 0.000032
0.004000
0.000045
10
0.000250
0.002500
0.000400
10
0.000223
0.002230
0.000100
TOTAL STAND BY CURRENT
TOTAL ALARM CURRENT
HOURS IN STAND BY
MINUTES IN ALARM
TOTAL STAND BY AMP HOURS
TOTAL ALARM AMP HOURS
SUB-TOTAL AMP HOURS
BATTERY DERATE
MINIMIUM BATTERY SIZE

TOTAL
ALARM
0.165000
0.098000
0.042000
0.112000
22.160000
0.336000
0.143000
0.000450
0.005625
0.004000
0.001000

1.057050
23.067075
24
5
25.369200
1.922256
27.291456
15%
31.385175

Table 22 lists the secondary power calculation for the main fire panel and detection devices.
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Table 23: Secondary Power Calculation – Power Supply 1
BATTERY CALCULATION TABLE – NACPS 1
DEVICE

QTY.

STANDBY

TOTAL

ALARM

TOTAL

CURRENT

STANDBY

CURRENT

ALARM

BPS-6

1

0.075000

0.075000

0.175000

0.175000

G4-S2VM(75CD)

15

0.000000

0.000000

0.153000

2.295000

TOTAL AMPS IN STANDBY

0.075000

TOTAL AMPS IN ALARM

2.470000

HOURS IN STANDBY

24

MINUTES IN ALARM

5

TOTAL STANDBY AMP HOURS

1.800000

TOTAL ALARM AMP HOURS

0.205833

SUB-TOTAL AMP HOURS

2.005833

BATTERY DERATE
MINIMUM BATTERY SIZE

15%
2.307

Table 23 lists the secondary power calculation for power supply 1 and notification devices.

Table 24: Secondary Power Calculation – Power Supply 2
BATTERY CALCULATION TABLE – NACPS 2
DEVICE

QTY.

STANDBY

TOTAL

ALARM

TOTAL

CURRENT

STANDBY

CURRENT

ALARM

BPS-6

1

0.075000

0.075000

0.175000

0.175000

G4-S2VM(30CD)

12

0.000000

0.000000

0.078000

0.936000

GC-S2VM(30CD)

1

0.000000

0.000000

0.090000

0.090000

TOTAL AMPS IN STANDBY

0.075000

TOTAL AMPS IN ALARM

1.201000

HOURS IN STANDBY
MINUTES IN ALARM

24
5

TOTAL STANDBY AMP HOURS

1.800000

TOTAL ALARM AMP HOURS

0.100083

SUB-TOTAL AMP HOURS

1.900083

BATTERY DERATE
MINIMUM BATTERY SIZE

15%
2.185

Table 24 lists the secondary power calculation for power supply 2 and notification devices.
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Table 25: Secondary Power Calculation – Power Supply 3
BATTERY CALCULATION TABLE – NACPS 3
DEVICE

QTY.

STANDBY

TOTAL

ALARM

TOTAL

CURRENT

STANDBY

CURRENT

ALARM

BPS-6

1

0.075000

0.075000

0.175000

0.175000

GC-S2VM(30CD)

31

0.000000

0.000000

0.090000

2.790000

TOTAL AMPS IN STANDBY

0.075000

TOTAL AMPS IN ALARM

2.965000

HOURS IN STANDBY

24

MINUTES IN ALARM

5

TOTAL STANDBY AMP HOURS

1.800000

TOTAL ALARM AMP HOURS

0.247083

SUB-TOTAL AMP HOURS

2.047083

BATTERY DERATE
MINIMUM BATTERY SIZE

15%
2.354

Table 25 lists the secondary power calculation for power supply 3 and notification devices.

Table 26: Secondary Power Calculation – Power Supply 4
BATTERY CALCULATION TABLE – NACPS 4
DEVICE

QTY.

STANDBY

TOTAL

ALARM

TOTAL

CURRENT

STANDBY

CURRENT

ALARM

BPS-6

1

0.075000

0.075000

0.175000

0.175000

GC-S2VM(30CD)

2

0.000000

0.000000

0.090000

0.180000

TOTAL AMPS IN STANDBY

0.075000

TOTAL AMPS IN ALARM

0.355000

HOURS IN STANDBY
MINUTES IN ALARM

24
5

TOTAL STANDBY AMP HOURS

1.800000

TOTAL ALARM AMP HOURS

0.029583

SUB-TOTAL AMP HOURS

1.829583

BATTERY DERATE
MINIMUM BATTERY SIZE

15%
2.104

Table 26 lists the secondary power calculation for power supply 4 and notification devices.
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Table 27: Secondary Power Calculation – Power Supply 5
BATTERY CALCULATION TABLE – NACPS 05
DEVICE

QTY.

STANDBY

TOTAL

ALARM

TOTAL

CURRENT

STANDBY

CURRENT

ALARM

BPS-6

1

0.075000

0.075000

0.175000

0.175000

GC-S2VM(30CD)

8

0.000000

0.000000

0.090000

0.720000

TOTAL AMPS IN STANDBY

0.075000

TOTAL AMPS IN ALARM

1.615000

HOURS IN STANDBY

24

MINUTES IN ALARM

5

TOTAL STANDBY AMP HOURS

1.800000

TOTAL ALARM AMP HOURS

0.134583

SUB-TOTAL AMP HOURS

1.934583

BATTERY DERATE
MINIMUM BATTERY SIZE

15%
2.225

Table 27 lists the secondary power calculation for power supply 5 and notification devices.

Table 28: Secondary Power Calculation – Power Supplies 6-9
BATTERY CALCULATION TABLE – NACPS 6-9
DEVICE

QTY.

STANDBY

TOTAL

ALARM

TOTAL

CURRENT

STANDBY

CURRENT

ALARM

BPS-6

1

0.075000

0.075000

0.175000

0.175000

GC-S2VM(30CD)

13

0.000000

0.000000

0.090000

1.170000

TOTAL AMPS IN STANDBY

0.075000

TOTAL AMPS IN ALARM

2.065000

HOURS IN STANDBY
MINUTES IN ALARM

24
5

TOTAL STANDBY AMP HOURS

1.800000

TOTAL ALARM AMP HOURS

0.172083

SUB-TOTAL AMP HOURS

1.972083

BATTERY DERATE
MINIMUM BATTERY SIZE

15%
2.268

Table 28 lists the secondary power calculation for power supplies 6-9 and notification devices.
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Table 29: Secondary Power Calculation – Power Supply 10
BATTERY CALCULATION TABLE – NACPS 10
DEVICE

QTY.

STANDBY

TOTAL

ALARM

TOTAL

CURRENT

STANDBY

CURRENT

ALARM

BPS-6

1

0.075000

0.075000

0.175000

0.175000

GC-VM(30CD)

8

0.000000

0.000000

0.090000

0.720000

GC-S2VM(30CD)

19

0.000000

0.000000

0.090000

1.710000

TOTAL AMPS IN STANDBY

0.075000

TOTAL AMPS IN ALARM

2.605000

HOURS IN STANDBY
MINUTES IN ALARM

24
5

TOTAL STANDBY AMP HOURS

1.800000

TOTAL ALARM AMP HOURS

0.217083

SUB-TOTAL AMP HOURS

2.017083

BATTERY DERATE
MINIMUM BATTERY SIZE

15%
2.320

Table 29 lists the secondary power calculation for power supply 10 and notification devices.
Table 30: Secondary Power Calculation – Power Supply 11
BATTERY CALCULATION TABLE – NACPS 11
DEVICE

QTY.

STANDBY

TOTAL

ALARM

TOTAL

CURRENT

STANDBY

CURRENT

ALARM

BPS-6

1

0.075000

0.075000

0.175000

0.175000

GC-S2VM(30CD)

10

0.000000

0.000000

0.090000

0.900000

TOTAL AMPS IN STANDBY

0.075000

TOTAL AMPS IN ALARM

1.075000

HOURS IN STANDBY
MINUTES IN ALARM

24
5

TOTAL STANDBY AMP HOURS

1.800000

TOTAL ALARM AMP HOURS

0.089583

SUB-TOTAL AMP HOURS

1.889583

BATTERY DERATE
MINIMUM BATTERY SIZE

15%
2.173

Table 30 lists the secondary power calculation for power supply 11 and notification devices.
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Table 31: Secondary Power Calculation – Power Supply 12
BATTERY CALCULATION TABLE – NACPS 12
DEVICE

QTY.

STANDBY

TOTAL

ALARM

TOTAL

CURRENT

STANDBY

CURRENT

ALARM

BPS-6

1

0.075000

0.075000

0.175000

0.175000

G4-S2VM(75CD)

19

0.000000

0.000000

0.153000

2.907000

TOTAL AMPS IN STANDBY

0.075000

TOTAL AMPS IN ALARM

3.082000

HOURS IN STANDBY

24

MINUTES IN ALARM

5

TOTAL STANDBY AMP HOURS

1.800000

TOTAL ALARM AMP HOURS

0.256833

SUB-TOTAL AMP HOURS

2.056833

BATTERY DERATE
MINIMUM BATTERY SIZE

15%
2.365

Table 31 lists the secondary power calculation for power supply 12 and notification devices.
4.4.4 System Acceptance Testing, Inspection, and Maintenance Requirements
The Fire Alarm system installed at Tucson Student Housing was fully tested before final
inspection with the authority having jurisdiction per NFPA Chapter 14. NFPA 72 14.2.1.1 “The
purpose for initial and reacceptance inspections is to ensure compliance with approved design
documents and to ensure installation in accordance with this Code and other required
installation standards.” All initiating devices should be tested to verify correct operation,
annunciation at main control panel, activation of notification devices and any additional
controls listed in the sequence of operations. Device location descriptions should be verified
locally at the fire control panel as well as with the offsite monitoring station. All notification
devices should be tested to verify correct sequence of operation. Tucson Student housing will
follow a circuit activation of one floor above the floor of incident, and two floors below the
floor of incident. This sequence of phased evacuation is critical for smooth egress of occupants.
Notification devices are required to meet audibility requirements Chapter 14 Table 14.4.3.2
Mass Notification Systems: Measure sound pressure level with a sound level meter meeting
ANSI S1.4a, Specifications for Sound Level Meters, Type 2 requirements. Measure and record
levels throughout protected area. Set the sound level meter in accordance with ANSI S3.41,
American National Standard Audible Evacuation Signal, using the time-weighted characteristic F
(FAST). Record the maximum output when the audible emergency evacuation signal is
on. Testing of Intelligibility is vague in the code as intelligibility definition varies. The code lists
the tester should “Verify audible information to be distinguishable and understandable.”
To maintain operational integrity of the fire alarm system, the NFPA 72 requires periodic testing
of all system components. The NFPA 72 also requires visual inspection of system components.
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Recommended test and inspect frequency vary by device type. Devices that are critical to
system alarm activation and occupant egress typically will have more frequent inspection/test
requirements. At a minimum, all system components should be inspected annual for proper
activation, proper location description, verification of signal reception at off-site monitoring,
and proper restoral. The purpose of a fire alarm system differs than an automatic sprinkler
system in a total fire protection program, as fire alarm systems are intended to detect early
signatures of a fire and notify responsible parties as well as first responders. Automatic
Sprinkler Systems assume fire growth significant enough to impact ambient conditions to
activate and control a fire. Periodic testing ensures the fire alarm system will activate and
perform as designed. Chapter 14 of the NFPA requires Inspection, Testing, and Maintenance to
be the responsibility of Tucson Student Housing owner, deficiencies discovered by stake holders
should be reported, troubleshot, and repaired by qualified service personnel. It is critical that
only factory certified and trained personnel service the system because they have a
fundamental understanding of their product and have the support of manufacturer technical
support. Any issues that are not corrected by building owners should always be reported to
local AHJ to ensure occupant safety is always priority. The fire alarm and voice evacuation
system meet the prescriptive requirements of the NFPA 72. The addressable fire alarm system
can detect and indicate fire conditions to building occupants. Interconnected systems include
the elevator recall functions, HVAC unit shutdown, fire suppression system monitoring,
stairwell pressurization fan control, and occupant access control. Proper operation of the fire
alarm system, and voice evacuation system contribute to reduced pre movement times in an
actual emergency, components of the Tucson Student Housing Egress design are discussed in
the next section.

4.5. Occupant Egress Requirements
4.5.1. Occupancy Classifications
Tucson Student Housing includes mixed occupancy classifications. The building layouts
in Figures 33 to 42 are color coded by occupancy class as listed in the legend below. Suggested
Exit Sign locations (marked in red) and Exit Separation information are noted per floor.
Table 32: Occupancy Color Legend

Table 32 lists the color code legend for the occupancy floor layouts in Figures 33-42.
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Level B2

Figure 33: Occupancy Classification Floor B2
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Level B1

Figure 34: Occupancy Classification Floor B1
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Floor 1

Figure 35: Occupancy Classification Floor 1

58

Floor 1 Mezzanine

Figure 36: Occupancy Classification Floor 1M
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Floor 2

Figure 37: Occupancy Classification Floor 2
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Floors 3-6

Figure 38: Occupancy Classification Floors 3-6
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Floor 7

Figure 39: Occupancy Classification Floor 7
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Floor 8

Figure 40: Occupancy Classification Floor 8
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Floor 8 Mezzanine

Figure 41: Occupancy Classification Floor 8M
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Roof

Figure 42: Occupancy Classification Roof
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4.5.2. Egress Capacity Analysis
4.5.2.1.
Occupant Load Calculations
Occupant Loads were calculated using the following factors: floor area, area occupancy type,
and occupant load factors listed in the 2018 IBC Table 1004.5: Maximum Floor Area Allowance
per Occupant. Each floor occupant load was calculated individually and is listed in Table 33 to
40.
Table 33: Occupancy Load Calculation Floor B2 (Lower Level 2)

Table 34: Occupancy Load Calculation Floor B1 (Lower Level 1)
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Table 35: Occupancy Load Calculation Floor 1 and Mezzanine

Table 36: Occupancy Load Calculation Floor 2
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Table 37: Occupancy Load Calculation Floors 3-6

Table 38: Occupancy Load Calculation Floor 7

Table 39: Occupancy Load Calculation Floor 8 and Mezzanine

68

Table 40: Occupancy Load Calculation Roof

The calculation for total occupants is the foundation for determining exit capacity of doors and
egress components. The calculated occupant load of the Roof is of interest as it is close to 500
occupants. If the occupant load of the roof exceeded 500 occupants, a third stairwell would
have been required. (IBC 2018 1006.2.1.1). Egress widths are calculated in the next section
using occupant load per floor as the basis of calculation.
4.5.2.2.
Egress Width Calculations
The project requirements for stair and door capacity were determined by the 2018 IBC
Section 1005.3.1 (Stairways) and 1005.3.2 (Other Components). The following tables list the
requirements and available egress capacity per floor. All floors were determined to be
satisfactory.
Occupant Egress Stairway widths from IBC 1005.3.1 (Automatic Sprinkler and Voice Evac) are
listed in Table 41.
Table 41: Egress Capacity Analysis Stairways
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Occupant Egress Doors widths from IBC 1005.3.2 (Automatic Sprinkler and Voice Evac) are
listed in Table 42.
Table 42: Egress Capacity Analysis Doors

4.5.2.3. Exit Requirements
The number of exits required was calculated using IBC 2018 Table 1006.3.2., The requirement is
determined using the occupant load for each story. The minimum number of exits for any story
is two, the requirement increases when a story has more than 500 occupants. Table 43 below
shows the required number of exits and exits provided.
Table 43: Number of Exits per Floor
Floor
Parking Level 2 (Below Grade)
Parking Level 1 (Below Grade)
Floor 1
Floor 1 Mezzanine
Floor 2
Floor 3
Floor 4
Floor 5
Floor 6
Floor 7
Floor 8
Floor 8 Mezzanine
Roof

Number of Exits per Floor

Exits Required
2
2
2
1
2
2
2
2
2
2
2
1
2

Exits Provided
2
2
5
2
3
2
2
2
2
2
2
2
2

The north and south stairways provide the primary means of egress for each floor, the two
stairways are separated by 120 feet. The exit sign requirement is determined using IBC section
1013.1. Exit signs are required at all exit doors and within 100 feet within the exit passageway.
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Section 1007.1.1 of the 2018 IBC requires the two exits be placed a distance apart equal to not
less than one-third of the length of the maximum over diagonal dimension of the building. The
overall diagonal of Tucson Student Housing is 216 feet, one-third the length of the overall
diagonal is 108 feet. The exit separation design meets the requirements of the IBC. The layout
of corridors in Tucson Student Housing does not show dead end corridors. Common path of
travel maximum distances is occupancy specific and are determined using Table 1006.2.1 of the
IBC 2018. Exit Access maximum travel distance is also occupancy specific and was determined
using Table 1017.2 of the IBC 2018. Egress analysis prescriptive code specifications are listed in
the appendix of report. The exit configuration and capacity are used in the next section to
calculate the time for occupants to egress Tucson Student Housing.
4.5.2.4.
Calculated Egress Time
The pre movement occupant characteristics vary by area and occupancy classification. Most of
Tucson Student Housing is occupied by residents who would be expected to be familiar with the
layout of Tucson Student Housing and exits. Recognition and Response time account for the
majority of required safe escape time. Expected pre movement delay time was derived from
Table 3-13.1 Estimated Delay Time to Start Evacuation in Minutes in the 2018 Life Safety
Codebook. The time to start evacuation in residential mid-rise and high-rise towers is listed to
be less than two minutes. A major assumption is that this building will be equipped with a voice
evacuation alarm system, which is required by the AHJ in that city based on IFC 2018
requirements.
The total time to evacuate was calculated using the 2016 SFPE handbook. In this project it was
determined that flow capacity was restricted by door width and not stairwell width. The
following table lists time to evacuate per floor, and a total time to evacuate Tucson Student
Housing.
Table 44: Calculated Egress - First Order Analysis
Evacuation Time Analysis (.15”)
Floor

Required (in)

Available (in)

# of Exits

Total Boundary Layer (in)

Effective Width (ft)

M.S.F (persons/min/ft)

Persons

B2

21.6

68

2

12

4.67

24

144

Evacuation Time (min)
1.29

B1

21.45

68

2

12

4.67

24

143

1.28

Floor 1 and Mezzanine

48.6

136

3

18

9.83

24

324

1.37

Floor 2

52.05

110

3

18

7.67

24

347

1.89

Floor 3

18.6

68

2

12

4.67

24

124

1.11

Floor 4

18.6

68

2

12

4.67

24

124

1.11

Floor 5

18.6

68

2

12

4.67

24

124

1.11

Floor 6

18.6

68

2

12

4.67

24

124

1.11

Floor 7

19.05

68

2

12

4.67

24

127

1.13

Floor 8 and Mezzanine

21.3

68

2

12

4.67

24

142

1.27

Roof

67.05

68

2

12

4.67

24

447
Total

3.99
16.64

Calculated Egress times are used to determine Required Safe Egress Time (RSET). Table 44 lists
a first order analysis, in the next section of the report the RSET is compared to Available Safe
Egress Time when the building is subjected to design fire scenarios listed in chapter 5 of the Life
Safety Code.
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5. Performance Analysis
5.1 Design Fire Analysis
The performance-based analysis review evaluates the performance of Tucson Student Housing
when subjected to specified design fires. The design fire scenarios used in the analysis were
developed with design guidelines from the NFPA Life Safety Handbook. The focus of the
performance-based analysis is to apply fire scenarios to ensure that fire protection systems and
features meet the demands of the fire scenarios. To provide an optimal performance-based
design, the design engineer and building stakeholders must begin with defining the scope of the
project and identifying goals. In the Student Housing project, the primary goal is to provide life
safety to occupants, employees and first responders in the event of an emergency. A secondary
goal for the performance-based design is to preserve and protect property. The protection of
property extends Available Safe Egress Time (ASET) which in turn contributes to the primary
goal of providing life safety to occupants, employees, and first responders in an emergency.
Protection of property and management of products of combustion ensures that Available Safe
Egress Time is always greater than Required Safe Egress Time (RSET). ASET should always be
significantly greater than REST. If that is not the case, it is important the engineer reevaluate
the design and improve design robustness.
Developing a fire scenario is the beginning of an engineering design fire analysis,
determining the correct design fire is a combination of both Hazard Analysis as well as Risk
Analysis. A successful design does not just find the largest fire that could occur in a building, but
also takes into consideration the likely hood of that size fire occurring. If an engineer uses a fire
scenario that is not likely to occur based only on the size of the fire, each element of the Life
Safety Systems will be over designed to meet primary and secondary goals for the project. This
will lead to unnecessary costs to the owner, as well as a higher likelihood of system failure due
to the complexity of system testing and maintenance.
The basis for the design fires in the report is determining the Heat Release Rates of the design
fire scenario. In this report the Heat Release Rate of the fires was determined by one of two
methods. Method 1 was modeling Heat Release Rates using an alpha t squared fire model. The
Alpha t2 model classifies fire growth into four classes, the class can be selected by reviewing
historical Peak Heat Release Rate experimental data, and Time to Peak Heat Release Rate. The
alpha value while a contributing factor to the alpha t2 fire model is not the major factor. This
model is extremely time dependent.
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Table 45: Fire Growth Model Alpha Values

Figure 43: Heat Release Rate vs time using t2 growth model.
The second method for determining Heat Release Rate for a design fire is using
historical experimental data results. This data must be used carefully as results can vary based
on ventilation, heat source, orientation of burning items, as well as composition of item.

Figure 44: Sample HRR Experimental Curve
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5.2 Design Fire Scenarios
The objective of the performance-based design analysis for Tucson Student Housing are
occupant protection, and systems effectiveness. The primary objective of the performancebased analysis is to verify that occupants who are not intimate with the initial fire development,
are protected for the time needed to evacuate, relocate, or defend in place. The secondary
objective of the performance-based analysis is systems effectiveness. Systems utilized to
achieve the goal of occupant protection shall be effective in mitigating the hazard or condition
for which they are being used, shall be reliable, shall be maintained to the level at which they
were designed to operate, and shall remain operational. Design fire scenarios for Tucson
Student Housing were selected using fire scenario guidelines outlined in Chapter 5.5 of the Life
Safety Code. The purpose of the design fire scenario is to create a scenario that is challenging as
any fire that could occur in the building. The design fire should be realistic to at least one of the
following fire specifications: Initial fire location, early rate of growth in fire severity, smoke
generation.
The first design fire scenario for the Tucson Student Housing was based on a vehicular
accident occurring in the parking garage. The accident would result in one of the two cars
igniting. The location of the vehicular accident is shown below.

Figure 45: Design Fire 1 Car Accident
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The location of the accident in the parking garage is important because the purpose of
the design fire is to reduce the available exits. When the number of exits is reduced from two to
one, will occupants still be able to egress the floor to grade level. This design fire scenario
follows the design criteria of NFPA 101 design fire scenario #2. The first step in designing the
fire was to determine the heat release rate of a burning vehicle. The information for HRR was
gathered from the NFPA 502 Standard for Road Tunnels, Bridges, and Other Limited Access
Highways. The NFPA 502 was used because of similarities between enclosed parking garages
and tunnels, both parking garages and tunnels potentially share a similar fire source type as
well as the ventilation strategies and performance criteria overlap. The following data table was
used as the basis for the fire design:

Table 46: Fire Data for Typical Vehicles NFPA502

For Design Fire 1 the vehicle type used was a passenger car. The representative peak heat
release rate is listed at 8 MW, with a time to peak heat release rate of 10 minutes. In the design
fire scenario for Tucson Student Housing, two vehicles are burning for a combined peak heat
release of 16 MW. Using this information, I chose to use a medium alpha t2 fire model.
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Figure 46: Selected Values for Design Fire

Table 47 Summary of t2 fire parameters

Using the fire growth value highlighted above and the design layout in Figure 45 a
computer simulation of the fire was created using Fire Dynamics Simulator. Fire Dynamics
Simulator (FDS) is a computational fluid dynamics (CFD) model of fire-driven fluid flow. The
computer program solves numerically a large eddy simulation form of the Navier–Stokes
equations appropriate for low-speed, thermally-driven flow, with an emphasis on smoke and
heat transport from fires, to describe the evolution of fire. Results from the FDS model were
then compared to an occupant egress model using Pathfinder. Pathfinder is an agent-based
egress and human movement simulator. It provides a graphical user interface for simulation
design and execution as well as 2D and 3D visualization tools for results analysis.
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The creation of the model in FDS required measurements of the floorplan for B2 and creating a
computation mesh for the level. Figure 47 shows the computational mesh, and obstructions
over the floor plan.

Figure 47: FDS Computational Mesh and Layout
The vehicles were placed in a manner that would block the stairwell, limiting the available exits
on the floor to one. In the design fire model, polypropylene was the fuel selected for the design
fire because of its wide use in the automotive industry. Figure 47 shows the fuel composition
and reaction parameters for a polypropylene fire. Parameters were determined using
combustion data from Annex Table A.40 from the 2016 SFPE Fire Protection handbook.

Figure 48: Fuel Reaction Composition and Byproducts
To determine if systems utilized to achieve the goal of occupant protection are effective in
mitigating the hazard or condition for which they are being used, automatic sprinkler device
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and smoke detectors were input into the FDS design. The purpose of the automatic sprinkler
device in the FDS design is to determine a sprinkler activation time. The FDS model was not
used to determine how activation of the automatic sprinkler system controlled the prescribed
fire. Figure 49 below, lists the sprinkler device properties.

Figure 49: Sprinkler Device Properties
The purpose of the smoke detector device in the FDS design is to determine if a smoke free
zone was maintained above 2 meters throughout the required safe egress time. Figure 50
displays the layout of smoke detectors and sprinkler devices.

Figure 50: Sprinkler Head and Smoke Detector Layout
The smoke detector layout used in the FDS design does not reflect the actual device layout.
Smoke detector devices were used in the FDS model to determine if the smoke layer descended
to the 2-meter height.
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Slice files for temperature were used in the FDS design to determine temperatures across the
building level, the performance criteria for the design fire indicated that temperatures must
remain below 60 ℃ throughout the required safe egress time. Slice files are shown in Figure 51
in red.

Figure 51: Temperature Slice File Layout
The heat release rate in the FDS model used parameters listed previously from the NFPA 502.
The alpha t2 fire model parameters included a peak heat release rate of 16,000 kW, and a time
to peak of 600 seconds. The FDS output for HRR is shown in Figure 52.

Figure 52: HRR FDS Output
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FDS model results determined a sprinkler activation time of 215 seconds. At the time of
sprinkler device activation, the HRR of the fire was 2,182 kW. Figure 53 shows the smoke
spread at the time of sprinkler activation.

Figure 53: Smoke Spread at time of Sprinkler Activation FDS Output
FDS model results determined multiple smoke detector activations. The smoke detectors
closest in proximity to the fire activated first, while devices further away did not activate. The
pathfinder egress model shows occupants distributed evenly throughout the floor, all
occupants reach the available stairwell for egress and begin queuing by time 57.9 seconds.
Occupant pre movement time was assumed to be zero because of the open parking garage
floor, and the fire occurring after a vehicle collision that would alert occupants of an issue.
Sprinkler activation at time 215 seconds would activate the fire alarm, voice evacuation system,
and stairwell pressurization system.
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Figure 54 shows the occupants queuing at stairwell.

Figure 54: Occupant Queuing Pathfinder Output

The smoke spread at the time the final occupant enters the exit stairwell is shown in Figure 55.
At time 251 seconds, no smoke detectors within 30 meters of the queued occupants had
activated.
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Figure 55: Smoke spread at time final occupant enters exit stairwell.

Slice files of the temperature vs occupant egress model were used to determine if occupants
attempting to exit the floor were exposed to temperatures of 60 degrees Celsius. The following
figures show the slice files at 50 second intervals.

Figure 56: Temperature vs Occupant Egress 50 seconds

Time = 100 (s)

Figure 57: Temperature vs Occupant Egress 100 seconds
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Time = 150 (s)

Figure 58: Temperature vs Occupant Egress 150 seconds

Time = 200 (s)

Figure 59: Temperature vs Occupant Egress 200 seconds

Time = 250 (s)

Figure 60: Temperature vs Occupant Egress 250 seconds
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The slice files shown in figures 56-60, show that occupants are not exposed to temperatures
above 60 degrees Celsius, and most of the parking garage level remains at ambient
temperature. At time 50 seconds, most occupants have reached the exit stairwell and queuing
beings, temperatures above 60 degrees Celsius are never within 30 meters of any occupant.
The same style side by side comparison figures were used to show the spread of smoke as
occupants egress the floor. Figures 61-65 show the spread of smoke side by side with the
occupant egress model at 50 second intervals.

Figure 61: Smoke Spread vs Occupant Egress 50 seconds

Time = 100 (s)
Figure 62: Smoke Spread vs Occupant Egress 100 seconds
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Time = 150 (s)

Figure 63: Smoke Spread vs Occupant Egress 150 seconds

Time = 200 (s)
Figure 64: Smoke Spread vs Occupant Egress 200 seconds

Time = 250 (s)
Figure 65: Smoke Spread vs Occupant Egress 250 seconds
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The slice files in Figures 56-65 were the best visual indicator of the spread of smoke, a smoke
detector obscuration percentage plot was also used to display device activation at the 2m
above floor height. On this slide, the smoke detectors in the rows nearest the fire activated, but
the area of interest is near the exit stairwell as most occupants reached queuing status within
50 seconds of the fire simulation. Figure 66 shows the obscuration percentage vs time for all
detectors. The devices in the first to rows nearest to the fire are all colored gray to help
differentiate those devices.

Figure 66: Smoke Detector Activation All Smokes
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The first two rows nearest the fire were removed in this secondary figure to show the first
device activation outside of the two rows nearest to the fire, and within 40 meters of the exit
stairwell, the model does not show a smoke detector activation until approximately 450
seconds which is well after the last occupant has exited the building.

Figure 67: Smoke Detector Activation Filtered
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Design Fire 2

The second design fire for Tucson Student housing was a fire inside one of the residential units.
The residential unit was picked as a fire because the residential units are representative of a
large portion of Tucson Student Housing. The unit chosen for the design fire also has a large
glass window wall. In the design fire, two different scenarios were analyzed, the first was a
situation where the front door to unit was the only ventilation opening, and the second
scenario considered the failure of the glass window, significantly increasing the ventilation
factor.

Figure 68: Floor Plan for Design Fire
For Design Fire 2, the area for the design fire can be seen highlighted in Figure 68. The corridor
within the unit was included in the room calculations, and all doors to rooms within the unit
were considered closed. The fire in the unit begins when a laptop is left on the couch. Heat
release rate data was gathered from the University of Maryland Fire Database.
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Figure 69: Window Wall and Couch in Unit
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Figure 70: Heat Release Rate: Wood Frame Polyester Foam Three Seat Couch
Using the Heat release rate from the Wood Frame Polyester Foam Three Seat Couch the
sprinkler activation time can be determined using Alpert’s Ceiling Jet Correlation and the
information provided on the Sprinkler device data sheet. Sprinkler information for the
residential units is below:
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Figure 71: VK466 Sprinkler Device Technical Data Sheet
The sprinkler device selected for the design is a Viking VK466 pendant. The sprinkler device has
a response time index of 50, an activation temperature of 68.3℃. The Alpert correlation used
was the “high” Alpert correlation because of the ration between the height and width of the
room. The following values were used: R= 4.57 m (15ft), H = 3.35 m (11ft), R/H = 1.364.
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A time step model was used in excel to determine a sprinkler device activation time, and a
controlled heat release rate for the fire.
Table 48: Sprinkler device Activation Residential Unit
Time (sec)
0.00
4.00
8.00
12.00
16.00
20.00
24.00
28.00
32.00
36.00
40.00
44.00
48.00
52.00
56.00
60.00
64.00
68.00
72.00
76.00

(kW)
0.00
0.00
0.00
0.00
0.00
5.47
13.74
22.30
31.86
51.34
76.48
112.84
160.49
212.74
269.26
296.61
329.90
373.01
402.80
427.57

U_g
0.00
0.00
0.00
0.00
0.00
0.18
0.42
0.70
1.02
1.39
1.82
2.31
2.85
3.45
4.10
4.78
5.47
6.19
6.94
7.70

T_gas
20.00
20.00
20.00
20.00
20.00
21.81
25.16
29.78
35.64
43.69
54.20
67.82
85.04
105.82
130.14
156.08
183.92
214.14
245.94
279.04

T_Bulb C
20.00
20.00
20.00
20.00
20.00
20.00
20.06
20.32
20.96
22.14
24.18
27.42
32.33
39.45
49.32
62.42
78.79
98.46
121.50
147.72
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Figure 72: HRR Sofa with Sprinkler Activation
With the Heat Release Rate Data set that takes Sprinkler activation into account, the Heat
Release Rate Required to flashover can be calculated to determine if the space will flashover.
This is critical to determine as a Flashover environment will not allow for Safe Egress of
Occupants in Bedrooms within the Unit. Heat Release Rate for flashover can be calculated using
Thomas Correlation:

Figure 73 : Thomas Correlation HRR required for Flashover Condition.
The Thomas Correlation considers Area of walls in the unit, area of the opening, and the height
of the opening. Using this information Heat Release Rate required for flashover was calculated
for two scenarios. Scenario one only considered the front door as an opening, and scenario two
considered the window wall as an opening.
Table 49: HRR for Flashover in kW

Door Only
Window and Door
HRR for Flashover (kW)
2706
8343

92

In both calculations, the automatic suppression system activates before the room reaches
Flashover Heat Release Rates. Using the soot yield equation, material properties for the sofa,
and the heat release rate of the fire, soot yield production rates and total soot produced can be
determined.

The sofa is composed of multiple materials, 75 percent polyether foam and 25 percent wood.
Combustion characteristics were determined using combustion data from Annex Table A.39
from the 2016 SFPE Fire Protection handbook.
Table 50: Combustion Characteristics Sofa
Soot Yield (g/g)
Heat of Combustion (kJ/g)

Wood (Red Oak)
Polyether Foam
0.015
0.131
12.4
17.8

Average
0.102
16.45

16
14

Soot Mass (g/s)

12
10
8
6
4
2
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Figure 74 Soot Yield Production
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1200

1400

1600

94
Design Fire 3

The final design considered for the Tucson Student Housing Project was a fire in the
retail/restaurant. In this scenario a fire ignites in the commercial kitchen of a Retail Suite. The
fire suppression system within the kitchen ventilation system activates and controls the fire.
Street View of the retail space under construction:
The most common causes of kitchen fires are grease build up related. Cooking oils and fats
vaporize when heated and accumulate on cooking equipment, exhaust duct work, and even
suppression equipment. If Kitchen Hoods are not serviced per NFPA 96 requirements, the
likelihood of a fire scenario occurring is high. In a generalized fire scenario, an abnormal event
occurs on the cooking surface, causing a spike in flames and temperature, this spike can ignite
grease buildup within the duct work. UL 300 allows for a 120 second pre-burn period before the
suppression system ignites. For this design fire, we will model a kitchen fire with the
expectation that convective heat transfer activates the fusible link within the hood suppression
system.

Figure 76: Examples of Hood Grease Build Up

95

For this design fire, the activation of the fusible element will be modeled using the Alpert Plume
Correlation for a radial distance under the ceiling less than (0.18H). The fusible link used in this
design fire is a Globe Model K 360 deg f thermal link.

Figure 77: Fusible Hood Link
Heat release rate data was gathered from the NIST Investigation of Residential Cooking Fire
Suppression Technologies.

Figure 78: Heat Release Rate of Cooking Oil Fire
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Figure 79: Excel Plot of Figure 22 HRR Curve

Using the Excel plot, a line was fit to the curve to estimate HRR at a time step of four seconds,
with the data interpolated every four seconds the Alpert ceiling jet correlation was used to
determine link activation.

Figure 80: Link Activation
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6.

Conclusions

This report reviewed compliance of prescriptive codes for Tucson Student Housing levels B2
through Roof. The Tucson Student Housing building was evaluated under the 2018 IBC, IFC, and
applicable NFPA standards. At the time of design and construction the building size, height, and
area requirements were compliant with the prescriptive IBC code. The Egress Design, Fire
Alarm/Voice Evacuation System, Fire Suppression system, flammability requirements, and
structural design all met applicable code requirements. There is one area of interest in the
prescriptive design, the roof of the Tucson student housing building met egress requirements.
However, the calculated occupant load of the Roof is 447 occupants, at the calculated load only
two exit stairs are required. If the occupant load exceeds 500 occupants, the requirement
increases to three exit stairs. It is recommended occupant entry is managed using a card access
system to ensure occupant load does not exceed 500 occupants.
The performance analysis determined prescriptive fire protection measures performed as
designed during the vehicle fire scenario in the parking garage. Available safe egress time
(ASET) exceeded required safe egress time (RSET). The required safe egress time was
established using two methods. The first method was a hydraulic first order analysis, and the
second method was a computer-generated egress simulation. The hand calculations
determined RSET for the parking garage fire to be 1.29 minutes or 77.4 seconds. The computerbased simulation model determined an RSET value of 4.18 minutes or 251 seconds. Available
Safe Egress Time was determined using smoke detectors to measure the spread of smoke at a
height of 2.5 meters above the floor. Using this criteria, it was determined that the first smoke
detector activated at approximately time 8.1 minutes or 486 seconds. This analysis showed that
occupants can exit before tenability criteria failed and the model in the performance-based
design showed sprinkler activation at 215 seconds. The egress model determined all occupants
were able to egress into the exit stairwell at 251 seconds, well before the smoke layer
descended below 2m above the floor within 30 meters of the nearest queued occupant. No
additional recommendation is needed for this performance-based analysis. In conclusion the
building meets or exceeds all applicable prescriptive code requirements. The objectives of the
performance-based analysis design fire were all met because in both tenability criteria. The
available safe egress time was significantly less than the required safe egress time. The
secondary objective of systems effectiveness was also found to be satisfactory as the modeled
sprinkler detector activation occurred as expected and would realistically control the heat
release rate of the fire. The egress system was also capable of providing all occupants with safe
exit to grade level after the loss of an exit.
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Student_Housing_MODIFIED5-31.fds
Generated by PyroSim - Version 2020.2.0527
Jun 6, 2021 3:52:02 PM

&HEAD CHID='Student_Housing_MODIFIED5-31'/
&TIME T_END=1200.0/
&DUMP DT_RESTART=300.0, DT_SL3D=0.25/

&MESH ID='Mesh01', IJK=35,27,7, XB=-67.05,3.533333,-3.456522,49.956522,0.0,5.0/

&SPEC ID='WATER VAPOR'/
&SPEC ID='water drops_SPEC', DENSITY_LIQUID=1000.0, SPECIFIC_HEAT_LIQUID=4.184,
VAPORIZATION_TEMPERATURE=100.0, MELTING_TEMPERATURE=0.0,
HEAT_OF_VAPORIZATION=2259.0/

&PART ID='Water',
SPEC_ID='WATER VAPOR',
DIAMETER=500.0,
MONODISPERSE=.TRUE.,
AGE=60.0,
SAMPLING_FACTOR=1/
&PART ID='water drops',
SPEC_ID='water drops_SPEC',
DIAMETER=500.0,
MONODISPERSE=.TRUE.,
COLOR='BLUE',
AGE=4.0/

&REAC ID='POLYPROPYLENE',
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FYI='SFPE HANDBOOK 2016 POLYPROPYLENE',
FUEL='REAC_FUEL',
FORMULA='C3H6',
AUTO_IGNITION_TEMPERATURE=0.0,
CO_YIELD=0.024,
SOOT_YIELD=0.058/

&PROP ID='Viking Garage_Generic Commercial Spray',
QUANTITY='SPRINKLER LINK TEMPERATURE',
ACTIVATION_TEMPERATURE=93.0,
RTI=50.0,
C_FACTOR=0.7,
PART_ID='Water',
FLOW_RATE=56.1,
PARTICLE_VELOCITY=5.0,
SPRAY_ANGLE=60.0,75.0/
&PROP ID='Viking Garage_K-11',
QUANTITY='SPRINKLER LINK TEMPERATURE',
ACTIVATION_TEMPERATURE=93.0,
RTI=50.0,
C_FACTOR=0.7,
PART_ID='water drops',
OFFSET=0.1,
FLOW_RATE=189.3,
PARTICLE_VELOCITY=10.0,
SPRAY_ANGLE=30.0,80.0/
&PROP ID='Generic Commercial Spray',
PART_ID='Water',
FLOW_RATE=56.1,
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PARTICLE_VELOCITY=5.0,
SPRAY_ANGLE=60.0,75.0/
&PROP ID='Generic Commercial Link_Generic Commercial Spray',
QUANTITY='SPRINKLER LINK TEMPERATURE',
ACTIVATION_TEMPERATURE=93.33,
RTI=50.0,
PART_ID='Water',
FLOW_RATE=56.1,
PARTICLE_VELOCITY=5.0,
SPRAY_ANGLE=60.0,75.0/
&PROP ID='Cleary Photoelectric P1',
QUANTITY='CHAMBER OBSCURATION',
ALPHA_E=1.8,
BETA_E=-1.0,
ALPHA_C=1.0,
BETA_C=-0.8/
&DEVC ID='SPRK', PROP_ID='Viking Garage_Generic Commercial Spray', XYZ=-58.0,3.5,2.95/
&DEVC ID='SPRK01', PROP_ID='Viking Garage_Generic Commercial Spray', XYZ=-54.0,3.5,2.95/
&DEVC ID='SPRK02', PROP_ID='Viking Garage_K-11', XYZ=-50.5,3.5,2.95/
&DEVC ID='SPRK03', PROP_ID='Viking Garage_Generic Commercial Spray', XYZ=-58.0,9.5,2.95/
&DEVC ID='SPRK04', PROP_ID='Generic Commercial Spray', XYZ=-54.0,9.5,3.0,
QUANTITY='TEMPERATURE', SETPOINT=93.0/
&DEVC ID='SPRK05', PROP_ID='Generic Commercial Link_Generic Commercial Spray', XYZ=-50.5,9.5,3.0/
&DEVC ID='SPRK06', PROP_ID='Viking Garage_Generic Commercial Spray', XYZ=-58.0,15.5,2.95/
&DEVC ID='SPRK07', PROP_ID='Viking Garage_Generic Commercial Spray', XYZ=-54.0,15.5,3.0/
&DEVC ID='SPRK08', PROP_ID='Viking Garage_Generic Commercial Spray', XYZ=-50.5,15.5,3.0/
&DEVC ID='SD_A1', PROP_ID='Cleary Photoelectric P1', XYZ=-54.057377,37.097826,2.0/
&DEVC ID='SD_A2', PROP_ID='Cleary Photoelectric P1', XYZ=-44.057377,37.097826,2.0/
&DEVC ID='SD_A3', PROP_ID='Cleary Photoelectric P1', XYZ=-34.057377,37.097826,2.0/
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&DEVC ID='SD_A4', PROP_ID='Cleary Photoelectric P1', XYZ=-24.057377,37.097826,2.0/
&DEVC ID='SD_A5', PROP_ID='Cleary Photoelectric P1', XYZ=-14.057377,37.097826,2.0/
&DEVC ID='SD_A6', PROP_ID='Cleary Photoelectric P1', XYZ=-4.057377,37.097826,2.0/
&DEVC ID='SD_A01', PROP_ID='Cleary Photoelectric P1', XYZ=-54.057377,27.097826,2.0/
&DEVC ID='SD_A02', PROP_ID='Cleary Photoelectric P1', XYZ=-44.057377,27.097826,2.0/
&DEVC ID='SD_A03', PROP_ID='Cleary Photoelectric P1', XYZ=-34.057377,27.097826,2.0/
&DEVC ID='SD_A04', PROP_ID='Cleary Photoelectric P1', XYZ=-24.057377,27.097826,2.0/
&DEVC ID='SD_A05', PROP_ID='Cleary Photoelectric P1', XYZ=-14.057377,27.097826,2.0/
&DEVC ID='SD_A06', PROP_ID='Cleary Photoelectric P1', XYZ=-4.057377,27.097826,2.0/
&DEVC ID='SD_A07', PROP_ID='Cleary Photoelectric P1', XYZ=-54.057377,17.097826,2.0/
&DEVC ID='SD_A08', PROP_ID='Cleary Photoelectric P1', XYZ=-44.057377,17.097826,2.0/
&DEVC ID='SD_A10', PROP_ID='Cleary Photoelectric P1', XYZ=-24.057377,17.097826,2.0/
&DEVC ID='SD_A11', PROP_ID='Cleary Photoelectric P1', XYZ=-14.057377,17.097826,2.0/
&DEVC ID='SD_A12', PROP_ID='Cleary Photoelectric P1', XYZ=-4.057377,17.097826,2.0/
&DEVC ID='SD_A13', PROP_ID='Cleary Photoelectric P1', XYZ=-54.057377,7.097826,2.0/
&DEVC ID='SD_A14', PROP_ID='Cleary Photoelectric P1', XYZ=-44.057377,7.097826,2.0/
&DEVC ID='SD_A16', PROP_ID='Cleary Photoelectric P1', XYZ=-24.057377,7.097826,2.0/
&DEVC ID='SD_A17', PROP_ID='Cleary Photoelectric P1', XYZ=-14.057377,7.097826,2.0/
&DEVC ID='SD_A18', PROP_ID='Cleary Photoelectric P1', XYZ=-4.057377,7.097826,2.0/

&MATL ID='TIRE RUBBER',
FYI='http://www.matbase.com/material/polymers/elastomers/natural-rubber/properties',
SPECIFIC_HEAT=1.88,
CONDUCTIVITY=0.13,
DENSITY=910.0,
HEAT_OF_COMBUSTION=3.2E4/

&SURF ID='Concrete',
RGB=255,102,0,
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TEXTURE_MAP='psm_concrete.jpg',
TEXTURE_WIDTH=0.762,
TEXTURE_HEIGHT=0.762,
BACKING='VOID'/
&SURF ID='Burner',
TEXTURE_MAP='psm_metal.jpg',
TEXTURE_WIDTH=3.0,
TEXTURE_HEIGHT=2.0,
HRRPUA=300.53,
TAU_Q=-600.0,
TMP_FRONT=0.0/
&SURF ID='MICHELIN',
FYI='Properties completely fabricated',
COLOR='BLACK',
HRRPUA=388.0,
IGNITION_TEMPERATURE=250.0,
BURN_AWAY=.TRUE.,
MATL_ID(1,1)='TIRE RUBBER',
MATL_MASS_FRACTION(1,1)=1.0,
THICKNESS(1)=0.01/
&SURF ID='Supply',
RGB=26,204,26,
VOLUME_FLOW=-10.0/
&SURF ID='Exhaust',
RGB=26,128,26,
VOLUME_FLOW=10.0/

&OBST ID='Floor', XB=-61.004996,-0.645846,0.460825,45.837872,0.0,0.25, COLOR='GRAY 94',
OUTLINE=.TRUE., SURF_ID='Concrete'/
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&OBST ID='Wall 1', XB=-47.007563,-46.807563,16.145104,20.31203,0.0,3.296, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-42.285079,-42.085079,0.660825,16.023961,0.25,3.296, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-45.325317,-45.125317,5.915161,8.742468,0.0,3.296, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-57.569321,-56.666073,8.355378,8.803004,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-55.940414,-55.037167,16.196618,16.644244,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-55.940414,-55.037167,20.185521,20.633147,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-45.199124,-44.0,3.75,4.0294,0.25,0.3678, SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-45.199124,-44.0,3.4706,3.75,0.3678,0.4856, SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-45.199124,-44.0,3.1912,3.4706,0.4856,0.6034, SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-45.199124,-44.0,2.9118,3.1912,0.6034,0.7212, SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-45.199124,-44.0,2.6324,2.9118,0.7212,0.839, SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-45.199124,-44.0,2.353,2.6324,0.839,0.9568, SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-45.199124,-44.0,2.0736,2.353,0.9568,1.0746, SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-45.199124,-42.285079,0.660825,2.0736,0.9568,1.0746,
SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-43.484203,-42.285079,3.75,4.0294,1.6636,1.7814, SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-43.484203,-42.285079,2.0736,2.353,0.9568,1.0746, SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-43.484203,-42.285079,2.353,2.6324,1.0746,1.1924, SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-43.484203,-42.285079,2.6324,2.9118,1.1924,1.3102, SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-43.484203,-42.285079,2.9118,3.1912,1.3102,1.428, SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-43.484203,-42.285079,3.1912,3.4706,1.428,1.5458, SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-43.484203,-42.285079,3.4706,3.75,1.5458,1.6636, SURF_ID='Concrete'/
&OBST ID='Column', XB=-55.940414,-55.037167,27.285521,27.733147,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-59.0,-58.096753,20.0,20.447626,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
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&OBST ID='Column', XB=-59.0,-58.096753,27.552374,28.0,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-55.940414,-55.037167,27.285521,27.733147,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-48.63822,-47.734973,28.211031,28.658657,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-48.63822,-47.734973,33.027623,33.475249,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-56.0,-55.096753,32.997502,33.445128,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-56.0,-55.096753,32.997502,33.445128,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-59.071146,-58.167898,32.997502,33.445128,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-40.094466,-39.64684,27.857591,33.941308,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-43.000236,-42.55261,40.419058,44.297531,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-43.000236,-42.55261,40.419058,44.297531,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-58.511723,-58.064097,40.488056,45.637872,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-40.094466,-39.64684,27.857591,33.941308,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-29.971823,-29.524197,30.528869,34.0,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-29.971823,-29.524197,30.528869,34.0,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-29.74801,-26.753015,30.528869,30.976495,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-29.74801,-26.753015,30.528869,30.976495,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-29.74801,-26.753015,33.536508,33.984134,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
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&OBST ID='Column', XB=-24.494994,-21.5,33.543633,33.991259,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-24.494994,-21.5,27.895537,28.343163,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Column', XB=-21.723813,-21.276187,27.895537,33.991259,0.0,3.046, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-56.966667,-54.95,20.282609,26.217391,2.857143,3.571429,
SURF_IDS='INERT','Exhaust','Exhaust'/
&OBST ID='Obstruction', XB=-61.0,-56.966667,20.282609,26.217391,3.571429,3.571429,
SURF_ID='INERT'/
&OBST ID='Obstruction', XB=-61.0,-42.85,0.5,20.282609,3.571429,3.571429, SURF_ID='INERT'/
&OBST ID='Obstruction', XB=-61.0,-42.85,26.217391,28.195652,3.571429,3.571429, SURF_ID='INERT'/
&OBST ID='Obstruction', XB=-61.0,-0.5,28.195652,46.0,3.571429,3.571429, SURF_ID='INERT'/
&OBST ID='Obstruction', XB=-54.95,-42.85,20.282609,26.217391,3.571429,3.571429, SURF_ID='INERT'/
&OBST ID='Obstruction', XB=-61.0,-0.5,0.5,0.5,0.0,3.571429, COLOR='GRAY 94', SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-61.0,-0.5,46.0,46.0,0.0,3.571429, COLOR='GRAY 94', SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-46.883333,-44.866667,8.413043,8.413043,0.0,2.857143, COLOR='GRAY
94', SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-46.883333,-24.7,16.326087,16.326087,0.0,3.571429, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-44.866667,-42.85,8.413043,8.413043,0.0,3.571429, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-61.0,-61.0,0.5,46.0,0.0,3.571429, COLOR='GRAY 94', SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-44.866667,-44.866667,0.5,4.456522,0.0,3.571429, COLOR='GRAY 94',
SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-0.5,-0.5,0.5,46.0,0.0,3.571429, COLOR='GRAY 94', SURF_ID='Concrete'/
&OBST ID='Obstruction', XB=-54.95,-52.933333,8.413043,8.413043,0.0,0.714286, SURF_ID='MICHELIN'/
&OBST ID='Obstruction', XB=-52.933333,-52.933333,6.434782,8.413043,0.0,0.714286,
SURF_ID='MICHELIN'/
&OBST ID='Obstruction', XB=-54.95,-52.933333,10.391304,10.391304,0.0,0.714286,
SURF_ID='MICHELIN'/
&OBST ID='Obstruction', XB=-6.55,-4.533334,20.282609,26.217391,2.857143,3.571429,
SURF_ID='Supply'/
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&OBST ID='Car1', XB=-54.95,-52.933333,8.413043,10.391304,0.0,1.428571, SURF_ID='Burner'/
&OBST ID='Car1', XB=-54.95,-54.95,6.434782,8.413043,0.0,1.428571, SURF_ID='Burner'/
&OBST ID='Car2', XB=-52.933333,-48.9,10.391304,12.369565,0.0,1.428571, SURF_ID='Burner'/
&OBST ID='Tire Car2', XB=-52.933333,-48.9,12.369565,12.369565,0.0,0.714286, SURF_ID='MICHELIN'/
&OBST ID='Tire Car2', XB=-52.933333,-52.933333,10.391304,12.369565,0.0,0.714286,
SURF_ID='MICHELIN'/
&OBST ID='Column', XB=-61.0,-58.983333,40.065218,40.065218,0.0,2.857143, COLOR='GRAY 94',
SURF_ID='Concrete'/

&VENT ID='Vent', SURF_ID='OPEN', XB=-61.004996,-0.5,0.5,45.837872,5.0,5.0/

&SLCF QUANTITY='TEMPERATURE', VECTOR=.TRUE., CELL_CENTERED=.TRUE., PBZ=2.9/
&SLCF QUANTITY='TEMPERATURE', VECTOR=.TRUE., CELL_CENTERED=.TRUE., PBZ=2.7432/
&SLCF QUANTITY='TEMPERATURE', VECTOR=.TRUE., CELL_CENTERED=.TRUE., PBZ=2.5908/
&SLCF QUANTITY='TEMPERATURE', VECTOR=.TRUE., CELL_CENTERED=.TRUE., PBZ=2.4384/
&SLCF QUANTITY='TEMPERATURE', VECTOR=.TRUE., CELL_CENTERED=.TRUE., PBZ=2.286/
&SLCF QUANTITY='TEMPERATURE', VECTOR=.TRUE., CELL_CENTERED=.TRUE., PBZ=2.1336/
&SLCF QUANTITY='TEMPERATURE', VECTOR=.TRUE., CELL_CENTERED=.TRUE., PBZ=0.6096/

&TAIL /

109

Egress Analysis Table

110

Fire Sprinkler Remote Area Estimation

111

112

EST Catalog u EST3 Life Safety Platform

EST3
Cabinets and
Chassis

S3000

7165-1657:
0186

3-CAB series,
3-RCC series,
3-CHAS7 series, BC-1

3-RCC Series

COA 6086

3-CAB Series
EN 54-2: 1997 + A1: 2006
EN 54-4: 1997 + A1: 2002 + A2: 2006
EN 54-16: 2008

Overview

Standard Features

EST3 has a wide selection of cabinet arrangements allowing the
greatest use of EST3’s flexible modular design. Lobby enclosure
wallboxes are manufactured from #14 AWG cold rolled steel with
a gray baked enamel finish. Lobby enclosure doors are manufactured from #14 AWG cold rolled steel and have a modern
contoured door design with integral viewing window. The exception is the small lobby enclosure 3-CAB5. The 3-CAB5 wallbox
and non-contoured door are #16 AWG cold rolled steel. Lobby
enclosure doors come with gray baked enamel or optional red
baked enamel finishes. The EST3 lobby enclosures back boxes,
doors and chassis units are ordered and shipped separately. The
3-CAB5 lobby enclosure comes complete with door and back box
providing space to mount five local rail modules.

• Right or left hand hinging of doors
• Lag and Keyway holes for quick mounting
• Attack rated door for security applications
• Knockouts for 3/4 inch conduit
• Attractive contour door design on lobby enclosures
• Combination flush or surface mounting lobby enclosure design
• Remote closet cabinets for electrical closet mounting support
up to 65 AMP hour batteries
•

Optional earthquake hardening: OSHPD seismic pre-approval
for component Importance Factor 1.5

The EST3 remote closet cabinet design allows the installation of
control panel electronics in electrical closets. The remote closet
cabinets have left hand hinged doors and are available with red
finish only. Optional display modules used for system diagnostics
display, mount behind the closet cabinet door and are not visible
with the door closed.
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Application
Lobby Enclosures
EST3 lobby enclosures provide space for control, monitoring and
display modules where they remain visible even with the door
closed and secure. Ideal for mounting in lobby’s where appearance is important, maximum mounting flexibility is provided with
doors that will mount for right or left hand opening. Lobby enclosures come in several sizes to match individual project requirements.
The 3-CAB5 series semi-flush or surface mounts. A built in rail
assembly provides space for up to five local rail modules, no
chassis assembly needed. Back space for 1-1/2 footprints gives
room for a power supply and a 1/2 footprint module and 10 AH
batteries. The local rail module spaces provide room for amplifiers,
common control and annunciation modules.
The 3-CAB7 semi-flush or surface mounts and has a contoured
front door with viewing window. Space is provided for two 17
AH batteries and one chassis assembly providing seven local rail
module spaces.

*

The 3-CAB14 semi-flush or surface mounting and has a contoured front door with viewing window. Space is provided for two
17AH batteries and two chassis assemblies each providing seven
local rail module spaces.

21 in (53.3 cm)

Chassis *

BATTERY AREA
DO NOT INSTALL CONDUIT

.625 in
(1.6 cm)

14.175 in (36 cm)
23.95 in (60.83 cm)

4.4 in
(11.2 cm)

36.2 in (91.95 cm)

Chassis

3-RCC21 47.72 in (121.21 cm)

Chassis

5.64 in
(14.3 cm)

3-RCC7 23.25 in (59.10 cm)

2 in
(5.1 cm)

OUTER DOOR

3-RCC14 35.47 in (90.10 cm)

Lobby Enclosure
3-cab5B

6 in
(15.2 cm)

3-RCC21 48.375 in (122.87 cm)

Installation and Mounting

3-RCC7R
3-RCC14R
3-RCC21R

1.25 in (3.18 cm)

ALL KNOCKOUTS
FOR 3/4" CONDUIT
(1.9 cm)

3-RCC7 23.875 in (60.64 cm)

Remote Closet Cabinets
Remote closet cabinets provide an economical way of installing
equipment in locations where esthetics are not paramount, like
electrical closets. You can have optional display modules used for
system diagnostics display mounted behind the front door. These
display modules will not be visible with the door closed. Remote
closet cabinets are surface mounting and come in sizes providing
space for one to three chassis with room for standby batteries. A
UL Listed attack rated door having a 2-minute rating is available for
the 3-RCC7R cabinet. This door is required for security applications.

Surface Mounted
Remote Closet Cabinets

25.0 in (63.5 cm)
23.25 in (59.03 cm)
21.44 in (54.46 cm)

3.55 in
(9.01 cm)
1.75 in
(4.45 cm)

3-RCC14 36.125 in (91.76 cm)

The 3-CAB21 semi-flush or surface mounts and has a contoured
front door with viewing window. Space is provided for two 17AH
batteries and three chassis assemblies each providing seven local
rail module spaces.

1.3 in
(3.3 cm)

[3RCC.CDR]

* The lower mounting space can be used for an MN-BRKT1
bracket, which holds MNEC interface equipment including an MNNETSW1 Ethernet network switch, an MN-ABPM Audio bridge,
an MN-FVPN VoIP module, and an MN-COM1S Communications
module.
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BC-1 Dimensions

Ordering Information
Catalog
Number

Description

Equipment
Mounting Space

Battery Space

Ship Wt.
lb. (Kg)

Two - 12V10A

30 (13.6)

Four - 6V8A Two - 12V10A Two 12V17A

30 (13.6)
30 (13.6)
10 (4.5)
10 (4.5)
42 (19.1)
42 (19.1)
15 (6.8)
15 (6.8)
55 (25)
55 (25)
20 (9.1)
20 (9.1)

Lobby Enclosures — Outer doors with viewing window
3-CAB5
3-CAB7B
3-CAB7B-E
3-CAB7D(R)
3-CAB7D(R)-E
3-CAB14B
3-CAB14B-E
3-CAB14D(R)
3-CAB14D(R)-E
3-CAB21B
3-CAB21B-E
3-CAB21D(R)
3-CAB21D(R)-E

Cabinet w/Wallbox, door and chassis
Wallbox only
Wallbox only, EN54* certified CE
Inner and outer doors for 3-CAB7B
Inner & outer doors for 3-CAB7B, EN54*, CE
Wallbox only
Wallbox only, EN54* certified CE
Inner and outer doors for 3-CAB14B
Inner & outer doors for 3-CAB14B, EN54*, CE
Wallbox only
Wallbox only, EN54* certified CE
Inner and outer doors for 3-CAB21B
Inner & outer doors for 3-CAB21B, EN54*, CE

Remote Closet Enclosure — No viewing window
3-RCC7R
Red wallbox and door
3-RCC7R-E
Red wallbox and door, EN54* certified CE
ATCK
Attack rated door for 3-RCC7R
3-RCC14R
Red wallbox and door
3-RCC14R-E
Red wallbox and door, EN54* certified CE
3-RCC21R
Red wallbox and door
3-RCC21R-E
Red wallbox and door, EN54* certified CE

Five local rail modules
One footprint and
½ footprint module
One Chassis
1 Chassis

N/A
Two Chassis
2 Chassis

Four - 6V8A Two - 12V10A Two 12V17A
N/A

Three Chassis
3 Chassis

Four - 6V8A Two - 12V10A Two 12V17A
N/A

One Chassis

Two Chassis
Three Chassis

Four - 6V8A, Two - 12V10A
Two - 12V17A, Two - 12V50A
N/A
Four - 6V8A
Two - 12V10A, Two - 12V17A
Two - 12V50A, Two - 12V65²

37.5 (17)
37.5 (17)
26 (11.8)
53 (24)
53(24)
70 (31.8)
70 (31.8)
more...
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Contact us...
Email: edwards.fire@fs.utc.com
Web: www.est-fire.com
EST is an EDWARDS brand.
1016 Corporate Park Drive
Mebane, NC 27302
In Canada, contact Chubb Edwards...
Email: inquiries@chubbedwards.com
Web: www.chubbedwards.com
© 2014 UTC Fire & Security Americas
Corporation, Inc. All rights reserved.
Specifications subject to change
without notice. Edwards is part of UTC
Climate, Controls & Security, a unit of
United Technologies Corporation.

Chassis Assemblies
Takes one chassis space in wallbox, provides space for 7 local rail
3-CHAS7
modules, up to two power supplies, and a ½ footprint module. Add suffix
“-E” for EN54 compliant versions.
Takes one chassis space in wallbox, provides an audio source unit
3-ASU**
/w microphone and an inner door filler plate. Add suffix “-E” for EN54
compliant versions.
Takes one chassis space in wallbox, provides an audio source unit /w
3-ASU/4**
microphone and four local rail module spaces. Add suffix “-E” for EN54
compliant versions.
Takes one chassis space in wallbox, provides an audio source unit
3-ASU/FT**
/w microphone and Firefighters Telephone. Add suffix “-EN” for EN54
compliant versions
Takes one chassis space in wallbox, provides Firefighters Telephone
3-FTCU**
Control unit and inner door filler plate. Add suffix “-E” for EN54
compliant versions.
Takes one chassis space in wallbox, provides mounting for MNEC
MN-BRKT1
interface equipment
Mounting bracket for FSB-PC2 communications bridge. Allows FSBFSB-BRKT2
PC2 to mount on the side of a Chass7

8.4 (3.8)

15 (6.8)

15 (6.8)

20 (9.1)

15 (6.8)
4.0 (1.8)
1.0 (0.45)

Notes:
1. All lobby enclosures, wallboxes and doors have a textured gray enamel finish; outer doors are available in red by
adding the suffix “R” to the catalog number, i.e. 3-CAB7DR.
2. Remote closet cabinets will support 65 AH batteries with the use of the 3-BATS Battery Shelf, which reduces
the enclosure’s chassis capacity by one chassis.
3. The EST3 is modularly listed under the following standards:
UL 864 categories: UOJZ, UOXX, UUKL and SYZV, UL 2572, UL 294 category ALVY, UL 609 category AOTX,
UL 636 category ANET, UL 1076 category APOU, UL 365 category APAW, UL 1610 category AMCX, UL 1635
category AMCX
ULC-S527, ULC-S301, ULC-S302, ULC-S303, ULC-S306, ULC/ORD-C1076, ULC/ORD-C693
Please refer to EST3 Installation and Service Manual for complete system requirements.
* EN 54-2: 1997 + A1: 2006 and EN 54-4: 1997 + A1: 2002 + A2: 2006 EN 54-16: 2008.
** Add “-CC” for City of Chicago, add “-E” for EN54 compliant chassis assemblies. For EN54 compliant 3-ASU/FT
chassis order 3-ASU/FT-EN, for GOST R compliant order 3-ASU/FT-E.

Accessories
3-BATS
BC-1
3-BTSEN
3-BTSEN-E
BC-1EQ
3-CABEQ

3-RCCEQ50

3-RCCEQ65
3-TAMP
3-TAMP5
3-TAMPRCC

Battery Shelf for RCC Enclosures. Takes one chassis space. Room for
3 (1.36)
up to one 65 AH or two 50 AH batteries.
Battery Cabinet - supports up to two 40 amp hour batteries.
Battery sensor/distribution module. Add suffix “-E” for EN54 compliant
0.5 (.2)
version.
Distribution and Temperature Sensor Module. Required in EN54* Markets when
battery installed in a remote cabinet.
BC-1 - Seismic Battery hold down for BC-1. Supports up to two 40 Ahr batteries.
Order BC-1 Separately.
3-CAB - Seismic Battery hold-down for 3-CAB 7, 14 or 21. Supports two 1 2V
batteries from 10 Ah up to 18 Ah. Comes with EST3 Chassis hardening hardware
and instructions. Order 3-CAB7, 3-CAB14 or 3-CAB21 separately. See note 1.
3-RCC series - Seismic Battery hold-down. Supports one set of two 50 Ah
batteries. Comes with EST3 Chassis hardening hardware and instructions. Order
3-RCCxxR separately. See note 1.
3-RCC series cabinet - Seismic Battery hold-down. Supports one set of two 65
Ah batteries (one battery in bottom of cabinet, one battery mounted on 3-BATS).
Order 3-RCCxxR cabinet and 3-BATS separately. See note 1.
Tamper switch for 3-CAB7, 3-CAB14 and 3-CAB21 cabinets. Mounts
0.5 (.2)
to side of cabinet.
Tamper switch for 3-CAB5. Mounts to side of cabinet.
0.5 (.2)
3-TAMPRCC Tamper Switch for RCC series cabinets. Mounts to side
0.5 (.2)
of cabinet.

1. For earthquake anchorage, including detailed mounting weights and center of gravity detail, please refer to
Seismic Application Guide 3101676. Approval of panel anchorage to site structure may require local AHJ,
structural, or civil engineer review.
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EST Catalog u EST3 Life Safety Platform

Zoned Audio
Amplifiers

S3000

7165-1657:
0186/0306

3-ZA20A, 3-ZA20B,
3-ZA40A, 3-ZA40B, 3-ZA95

COA 6086

EN 54-2: 1997 + A1: 2006
EN 54-4: 1997 + A1: 2002 + A2: 2006
EN 54-16: 2008

Overview

Standard Features

The EST3 audio amplifiers take full advantage of proven digital
technology to deliver highly intelligible voice audio for evacuation and Mass Notification/Emergency Communication (MNEC)
purposes. Digital messages generated by the Audio Source
Unit (ASU) and live paging messages are multiplexed into eight
separate channels transmitted over fiber optic cable or a single
twisted pair of wires. Each zoned amplifier contains integrated demultiplexing circuitry that allows any one of the eight digital audio
channels to place messages or signals on the amplifier’s built-in
speaker circuit.

• Three Sizes Available
-20 Watts
-40 Watts
-95 Watts

Audio channel selection is network software controlled, and
audio amplifiers mount in the same enclosures as other EST3
equipment. Power for the amplifiers comes from standard system power supplies through the local rail. Field wiring connects
to removable terminal blocks on the amplifier module. Amplifiers
support either 25 VRMS or 70 VRMS power limited speaker circuits.
For visual signaling, each 20 or 40 watt amplifier comes standard
with one 24 Vdc power limited Notification Appliance Circuit.
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• Simultaneous eight channel digital audio
- Superior sound quality
- Each amplifier does it’s own decoding
• Speaker circuit built into amplifier
- Selectable for 70 or 25 VRMS output
- Class A (Style Z) or Class B (Style Y) output models available
- Power limited
• 3.5 amp 24 Vdc notification appliance circuit
on 20 and 40 watt amplifiers
- Class A (Style Z) or Class B (Style Y) output models available
- Power limited
• Network software control of channel selection
• Integral backup tone generator
- 1 KHz temporal (3-3-3) tone evac
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Application
EST3 zoned amplifier configurations offer improved reliability and
performance. Configuration provides improved survivability in the
event of wiring faults that result in a loss of signaling. In the example shown in the diagram, a fault on the system using a central
backed-up amplifier disables multiple signal/page circuits, and the
standby amplifier is not able to bypass the fault. With EST3, the
same fault removes the Audio Source Unit riser.
Central
Amplifier

Zoned
Amplifiers

Short on Riser
disables all
circuits

Short on Riser
disables signal
source
Standby Amplifiers
are local in nodes
Standby Evacuation
Tone at each Amplifier

Because all EST3 zoned amplifiers have an integrated backup
1000 Hz temporal tone generator, the locally-generated alarm
tones notify occupants of a hazard – even with the primary riser
out of commission. The backup tone also operates if the ASU
or the audio distribution system fails. To further enhance system
survivability, a single standby amplifier can backup any zoned
amplifier in the same cabinet.
Zoned amplifiers can be housed in remote cabinets close to the
speakers. This minimizes the voltage drop between the amplifier
and the load, and permits the use of a smaller wire size than is
possible with centrally-located amplification systems.
EST3 easily outperforms banked audio systems with its ability to
simultaneously deliver up to eight different signals. When using
centrally-banked amplifiers, paging and alert channels typically
share a common amplifier. Consequently, when paging, the alert
signal goes silent in all alerted areas when a Page is issued. At
the end of the Page, the alert signal resumes in the alert area,
which could cause confusion because occupants did not receive
the page message and do not know why the Page stopped and
restarted.
With EST3, simultaneous page, alert, and evacuation signal capability is engineered into the system. With eight channels to choose
from, dedicated messages can be delivered to stairwells, elevator
cabs, etc. while alert, evacuation, and page instructions are simultaneously being sent to the rest of the building. The eight audio
channels allow messages to be automatically routed, and provide
specific instructions based on the alarm’s location.

Page 2 of 4

Dual
Bank
Central

Page
Alert
Evacuation

Distributed
Zoned
Amplifiers

Page
Alert
Evacuation
Auxiliary
Stairwell
Elevator
Environmental
Emergency

For example, with an alarm on Floor Eight, the following automatic
message instructions could be given concurrently. Note: A Page
could also be sent to any other location in the building – without
interrupting any of the messages below.
FLOOR 9 HEARS: “A fire alarm has been reported on the floor
below. Please evacuate using the stairwell.”
FLOOR 8 HEARS: “A fire alarm has been reported on this floor.
Please evacuate using the stairwell.”
OTHER FLOORS HEAR: “An emergency has been reported on
floor 8. Please remain in the building and await further instructions.”
ELEVATOR: “A fire alarm has been reported in the building. The
elevator is being returned to the ground floor for emergency use.
Please evacuate the building.”
STAIRWELLS: “Please remain calm and walk down the stairs to
evacuate the building in a safe manner.”
In addition to robust paging, EST3 provides UL-listed Mass
Notification/Emergency Communication (MNEC), which overrides
fire alarm functions. This capability allows emergency response
commanders to advise building occupants of the safest action to
take while an emergency is unfolding. Occupants can be instructed to leave, relocate, or seek immediate shelter, depending
on the situation. This provides the flexibility for communications to
mesh with the facility’s risk analysis needs — without the risk of an
unexpected fire alarm or general evacuation signal interfering with
established emergency response protocols.
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Engineering Specification

Typical Wiring

The audio system shall provide eight simultaneous and distinct
audio channels. These shall consist of a minimum of: Local Page,
Emergency Communication, Multiple Evacuation, Alert, Auxiliary,
and General Signaling. Channels shall support hierarchical operation and be controllable from system programming. The audio
system also provides Elevator, Stairwell and Auxiliary signaling.
Systems that cause signaling devices to go silent while performing
any signaling functions will not be accepted.
The audio system zoned amplifiers must be able to operate 25
VRMS or 70 VRMS speakers. The amplifier output must be power
limited, and wired in a <Class A (Style Z)> <Class B (Style Y)>
configuration. The amplifiers shall provide an integral backup 1000
KHz temporal tone generator which shall operate in the event
signal primary audio signals are lost and the amplifier is instructed
to broadcast alarm information. It shall be possible to backup
multiple zoned amplifiers with a common backup amplifier.

+

VISUAL NOTIFICATION APPLIANCE CIRCUIT
Not available on 3-ZA95

+

+

+

+

UL/ULC Listed 15KW EOL
For Class B circuits only

+

Class A circuits only

COMMON ENCLOSURE
Field wiring identical
to amplifier #1

15KW EOL
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To TB1 on Audio Amplifier
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8
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8
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AUDIO
AMPLIFIER
MODULE
(Zone #2)

AUDIO
AMPLIFIER
MODULE
(Zone #3)

TB2

To TB2 on Audio Amplifier

8

4

TB1

TB2

9

3

To TB1 on Audio Amplifier

AUDIO
AMPLIFIER
MODULE

AUDIO
AMPLIFIER
MODULE
(Backup)
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Field wiring identical
to amplifier #1
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To TB2 on Audio Amplifier
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To TB2 on Audio Amplifier
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Field wiring identical
to amplifier #1
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Field wiring
identical to
amplifier #1

Connection for Shield when used

Legend
+

UL/ULC Listed 15KW EOL
For Class B circuits only

+

Class A circuits only

Speaker

Visual Notification
Appliance

EOL Resistor

AUDIO NOTIFICATION APPLIANCE CIRCUIT

Specifications
3-ZA20A

Agency Listing
Environmental
Frequency Response
Output Voltage
THD (distortion)
Wire Size
Internal Tone
Generator
SIGA-CC1/2 Support

3-ZA20B
3-ZA40A
3-ZA40B
UL, ULC, CE, EN54
EN 54-2: 1997 + A1: 2006, EN 54-4: 1997 + A1: 2002 + A2: 2006, and EN 54-16: 2008
0°C - 49°C (32°F - 120°F) 93% RH, Non-condensing
400Hz to 4KHz @ +/- 3dB
25 VRMS or 70 VRMS
< 7%
18 to 12 AWG (1.0 to 2.5 mm²)

UL, ULC

1KHz Temporal (3-3-3) Tone (evacuation); 20 PPM (alert)

Standby Current
Alarm Current
Pwr. Ltd. Audio Output
Wiring Configuration
EOL Resistor
Pwr. Ltd. 24 Vdc NAC
Wiring Configuration

3-ZA95

1120mA
Class A or B
(Style Z or Y)
15K Ohms in Class B
Class A or B
(Style Z or Y)

10 Units, Maximum
62mA for 20 and 40 watt amps;
64mA for the 3-ZA95 watt amp
1120mA
2480mA
2480mA
Class A or B
Class B (Style Y)
Class B (Style Y)
(Style Z or Y)
15K Ohms
15K Ohms
15K Ohms in Class B
Class B
Class A or B
Class B
(Style Y)
(Style Z or Y)
(Style Y)

5540mA
Class A or B
(Style Z or Y)
15K Ohms in Class B

N/A
Line Resistance, Max.*
50 Ohms, Max.
50 Ohms, Max.
50 Ohms, Max.
50 Ohms, Max.
EOL Resistor Line
N/A
15 K Ohms
N/A
15K Ohms
Capacitance, Max
0.33µF
0.33µF
0.33µF
0.33µF
Space Requirements
1 LRM Space
2 LRM Spaces
Note: *For EN 54-2: 1997 + A1: 2006, EN 54-4: 1997 + A1: 2002 + A2: 2006, and EN 54-16: 2008 compliant product add suffix -E to model eg. 3-ZA20A-E.
Maximum Speaker Circuit Distance at 0.5 dB loss*
70 VRMS Output
3-ZA20A
3-ZA20B
#12 AWG
4,536 ft (1,382 m)
(3.2 Ohm/1000 ft pair)
#14 AWG
2,792 ft (850 m)
(5.2 Ohm/1000 ft pair)
#16 AWG
1,815 ft (553 m)
(8.0 Ohm/1000 ft pair)
#18 AWG
1,117 ft (340 m)
(13 Ohm/1000 ft pair)
25 VRMS Output
3-ZA20A
3-ZA20B
#12 AWG
579 ft (176 m)
(3.2 Ohm/1000 ft pair)
#14 AWG
356 ft (108 m)
(5.2 Ohm/1000 ft pair)
#16 AWG
231 ft (70 m)
(8.0 Ohm/1000 ft pair)
#18 AWG
142 ft (43 m)
(13 Ohm/1000 ft pair)
* Refer to product manual for wire run calculations.
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3-ZA40A

3-ZA40B

3-ZA95

2,268 ft (691 m)

955 ft (290 m)

1,396 ft (425 m)

588 ft (179 m)

907 ft (276 m)

382 ft (116 m)

558 ft (170 m)

235 ft (71 m)

3-ZA40A

3-ZA40B

3-ZA95

289 ft (88 m)

122 ft (37 m)

178 ft (54 m)

75 ft (22 m)

116 ft (35 m)

49 ft (14 m)

71 ft (21 m)

Not supported
by 18 AWG
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Ordering Information
Catalog
Number
Contact us...
Email: edwards.fire@fs.utc.com
Web: www.est-fire.com
EST is an EDWARDS brand.
1016 Corporate Park Drive
Mebane, NC 27302
In Canada, contact Chubb Edwards...
Email: inquiries@chubbedwards.com
Web: www.chubbedwards.com
© 2014 UTC Fire & Security Americas
Corporation, Inc. All rights reserved.
Specifications subject to change
without notice. Edwards is part of UTC
Climate, Controls & Security, a unit of
United Technologies Corporation.

3-ZA20B

3-ZA40A

3-ZA40B
3-ZA95
3-FP

20 Watt Zoned Amplifier w/Class A/B (Style Z/Y)
Audio & Class A/B (Style Z/Y) 24 VDC outputs.
Add suffix “-E” for EN54 compliant versions.
20 Watt Zoned Amplifier w/Class B (Style Y)
Audio & Class B (Style Y) 24 VDC outputs.
Add suffix “-E” for EN54 compliant versions.
40 Watt Zoned Amplifier w/Class A/B (Style Z/Y)
Audio & Class A/B (Style Z/Y) 24 VDC outputs.
Add suffix “-E” for EN54 compliant versions.
40 Watt Zoned Amplifier w/Class B (Style Y)
Audio & Class B (Style Y) 24 VDC outputs.
Add suffix “-E” for EN54 compliant versions.
95 Watt Zoned Amplifier
w/Class A/B (Style Z/Y) Audio output
Filler Plate, order separately one required per amplifier when
no LED or LED/Switch module installed on operator layer.

1.55 (0.7)

1.55 (0.7)

1.55 (0.7)

1.55 (0.7)
3.0 (1.5)
0.1 (0.05)
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3-ZA20A

Ship Wt., lb.
(kg)

Description

EDWARDS® Catalog u EST3 Life Safety Platform

LIFE SAFETY

&

INCIDENT MANAGEMENT

Remote
Microphones

S3424

3-REMICA, 3-REMICP

7165-1657:
0186

APPROVED

3-REMICP

3-REMICA

Overview

Standard Features

The remote microphone panel is a supervised remote microphone,
used with the Audio Source Unit’s (3-ASU) remote microphone
input. The remote microphone panel is available in two packages.
The 3‑REMICA is designed to mount in two spaces of a 3-ANN
series annunciator enclosure. Model 3-REMICP mounts in a
CAB series enclosure on a 3-CHASS4 rail assembly. Both panels
include a dynamic push-to-talk microphone and operator interface
panel.

• Up to 63 remote microphones per ASU

Each microphone panel has two external audio inputs. Using the
external inputs, up to 63 microphone panels can be connected
to a single 3-ASU. The first panel to initiate a page seizes control
of the remote 3-ASU input and automatically prevents the other
remote panels from issuing a page while the first unit is in use. The
built-in 3-ASU microphone has a higher priority than any remote
microphone, and will override a remote page.
The front panel provides Local Page Active, Remote Page Active,
and Trouble LED indicators as well as an integral VU (Volume Unit)
meter to indicate page volume level.

• Annunciator or cabinet mounting
• VU meter and status LEDs
• Active remote mic has priority with ASU priority override
• All wiring is supervised

Application
The 3-REMICA and 3-REMICP are designed to add remote paging capability at network nodes or remote annunciators that are
remotely located from the Audio Source Unit. These areas are
typically alternate fire command stations, security desks, or other
areas where public messages are issued during an emergency.
Selection of paging areas is done with standard EST3 Control
Display Modules, which can be programmed as required for each
paging application.

All panels utilize a 24 Vdc power source. Provisions are made
for redundant power supplies. All wiring is supervised. A form C
trouble contact is provided for use with a Signature input module
to report trouble back to the system.
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Typical Wiring
To Audio Source Unit or
next Remote Microphone Unit

KEY OUT

AUDIO IN
From Remote Microphone

AUDIO OUT

KEY IN

L I F E S A F E TY & I NCI DE NT M AN AGEM EN T
AUDIO IN

Contact us...
Email:
Web:

edwards.fire@fs.utc.com
edwards-fire.com

From secondary
24VDC riser

From Remote Microphone
KEY IN
NC
C
NO

From primary
24VDC riser

1016 Corporate Park Drive
Mebane, NC 27302

1.8 KOhm EOL if not connected
to another remote microphone

EDWARDS is a registered mark in the
United States and other countries.
© 2018 United Technologies Corporation.
All rights reserved.

To trouble relay
interface circuit

TB1

1

2

3

4

5

6

7

8

9 10 11 12 13 14 15 16 17 18 19 20

Engineering Specifications
Remote paging microphones shall be provided at the locations specified on the drawings.
Each remote microphone shall provide a dynamic Push-to-Talk microphone, Page level
meter, Local Page Active LED, Remote Page Active LED, and Trouble LED. Selection of
paging areas shall be provided using Control Display Modules, which can be programmed
as required for each paging application. The system shall support up to 63 remote microphones.

Technical Specifications
Installation
3-REMICA - Takes up two spaces in the 3-ANN series of annunciator cabinets.
3-REMICP - Remote microphone in chassis for use in CAB series cabinets.
3-REMICA-E - Takes up to two spaces in a 3-ANN series annunciator cabinet,
EN54 listed, CE compliant (see Agency Listings below).
Input Power
21 to 27 VDC Current: 64 mA
Microphone
Dynamic, PTT
Audio Output
1 VRMS into 1K Ohms
Audio Input
1 VRMS into 1K Ohms
Frequency Response
100 - 4,000 Hz
Supervision Audio Key (PTT) 1 KHz Tone Pulse DC for opens and shorts
Wiring
Maximum Resistance 210 ohms max. from output of last cascaded remote microphone
to 3-ASU remote microphone input
Wire Type Audio = Twisted-shielded pair, 14 - 26 AWG
Key (PTT) = Twisted pair, 14 - 26 AWG
Page level meter, Local Page Active LED, Remote Page Active LED,
Indicators
Trouble LED
UL, ULC, EN 54-2: 1997 + A1: 2006,
Agency Listings
EN 54-4: 1997 + A1: 2002 + A2: 2006, and EN 54-16: 2008
Operating Environment
32°F (0°C) to 120°F (49°C), 93% RH Non-condensing

Ordering Information
Catalog
Number
3-REMICA
3-REMICA-E
3-REMICP
3-CHASS4

Remote microphone for use in 3-ANN series annunciator cabinets
Remote microphone for use in 3-ANN series annunciator cabinets
for EN54-16 Applications
Remote microphone in chassis for use in CAB series cabinets
Chassis, with space for a 3-REMICP or 3-ASU and four local rail
modules, for use in CAB series cabinets

Ship Wt.
lb (kg)
15 (6.8)
15 (6.8)
15 (6.8)
8.5 (3.9)
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Description

EST Catalog u Power Supplies and Accessories

Remote Booster
Power Supplies
BPS6A, BPS10A

476-91-E
Vol.13

S3424

7300-1657:
0229

Overview

Standard Features

The Booster Power Supply (BPS) is a UL 864, 9th Edition listed
power supply. It is a 24 Vdc filtered-regulated, and supervised
unit that can easily be configured to provide additional notification
appliance circuits (NACs) or auxiliary power for Mass Notification/
Emergency Communication (MNEC), as well as life safety, security,
and access control applications.

•

Allows for reliable filtered and regulated power to be installed
where needed

•

Cost effective system expansion

•

Provides for Genesis and Enhanced Integrity notification appliance synchronization

•

Supports coded output operation

•

Self-restoring overcurrent protection

•

Multiple signal rates

•

Can be cascaded or controlled independently

•

Easy field configuration

•

On-board diagnostic LEDs identify wiring or internal faults

•

Standard Edwards keyed lockable steel cabinet with removable door

•

110 and 230 Vac models available

•

Accommodates 18 to 12 AWG wire sizes

•

Optional tamper switch

•

Dual battery charging rates

•

Optional earthquake hardening: OSHPD seismic pre-approval
for component Importance Factor 1.5

The BPS contains the circuitry to monitor and charge internal
or external batteries. Its steel enclosure has room for up to two
10 ampere-hour batteries. For access control-only applications,
the BPS can support batteries totaling up to 65 ampere-hours in
an external enclosure. The BPS has four Class B (convertible to
two Class A) NACs. These can be activated in one or two groups
from the BPS’s unique dual input circuits.
The BPS is available in 6.5 or 10 ampere models. Each output
circuit has a capacity of three amperes; total current draw cannot
exceed the unit’s rating.
The BPS meets current UL requirements and is listed under the
following standards:
Standard (CCN)
Description
UL864 9th ed.ition (UOXX)Fire Alarm Systems
UL636 (ANET, UEHX7)
Holdup Alarm Units and Systems
UL609 (AOTX, AOTX7)
Local Burglar Alarm Units and Systems
UL294 (ALVY, UEHX7)
Access Control Systems
UL365 (APAW, APAW7) Police Station Connected Burglar Alarm Units and Systems
UL1076 (APOU, APOU7) Proprietary Burglar Alarm System Units
UL1610 (AMCX)
Central Station Alarm Unit
ULC-S527 (UOXXC)
Control Units, Fire Alarm (Canada)
ULC-S303 (AOTX7)
Local Burglar Alarm Units and Systems (Canada)
C22.2 No. 205
Signaling Equipment (Canada)
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Application

Dimensions

The BPS provides additional power and circuits for notification appliances and other 24 Vdc loads. It is listed for indoor dry locations
and can easily be installed where needed.

D5

Fault conditions are indicated on the on-board diagnostic LEDs,
opening the BPS input sense circuit and the trouble relay (if
programmed). While this provides indication to the host system,
the BPS can still be activated upon command. A separate AC
Fail contact is available on the BPS circuit board, which can be
programmed for trouble or AC Fail. There are seven on-board
diagnostic LEDs: one for each NAC fault, one for battery fault, one
for ground fault, and one for AC power.

BPS NACs can be configured for a 3-3-3 temporal or continuous
output. California temporal rate outputs are also available on certain models. This makes the BPS ideal for applications requiring
signaling rates that are not available from the main system.
In addition to the internally generated signal rates, the BPS can
also be configured to follow the coded signal rate of the main
system NACs. This allows for the seamless expansion of existing
NACs.

D2

D3

Side View

D4

Front View

D1

D6

Side View

The unique dual-input activation circuits of the BPS can be activated by any voltage from 6 to 45 VDC (filtered-regulated) or 11
to 33 Vdc (full-wave rectified, unfiltered). The first input circuit can
be configured to activate 1-4 of the four possible outputs. The
second input circuit can be configured to control circuits 3 and 4.
When outputs are configured for auxiliary operation, these circuits
can be configured to stay on or automatically deactivate 30 seconds after AC power is lost. This feature makes these circuits ideal
for door holder applications. The BPS also has a separate 200
mA 24 Vdc output that can be used to power internal activation
modules.

Top View

All knockouts
for 3/4 in conduit
(1.9 cm)

D1

D2

D3

D4

D5

D6

17.0 in
(43.2 cm)

3.5 in
(8.9 cm)

13.0 in
(33.0 cm)

6.5 in
(16.5 cm)

3.375 in
(8.6 cm)

12.0 in
(30.4 cm)

Wire routing

The BPS enclosure has mounting brackets for up to three Signature modules to the right of the circuit board.

Engineering Specification
Supply, where needed, Edwards BPS Series Booster Power Supplies (BPS) that are interconnected to and supervised by the main
system. The BPS shall function as a stand-alone auxiliary power
supply with its own fully-supervised battery compliment. The BPS
battery compliment shall be sized to match the requirements of
the main system. The BPS shall be capable of supervising and
charging batteries having the capacity of 24 ampere-hours for
Mass Notification/Emergency Communication (MNEC), life safety
and security applications, and the capacity of 65 ampere-hours for
access control applications.
<<The BPS shall be capable of installation for a seismic component Importance Factor of 1.5.>> The BPS shall provide a
minimum of four independent, fully supervised Class B circuits
that can be field configurable for notification appliance circuits or
auxiliary 24 Vdc power circuits. BPS NACs shall be convertible to
a minimum of two Class A NACs. Each BPS output circuit shall
be rated at 3 amperes at 24 Vdc. Each output circuit shall be
provided with automatically restoring overcurrent protection. The
BPS shall be operable from the main system NAC and/or Edwards
Signature Series control modules. BPS NACs shall be configurable
for continuous, 3-3-3 temporal or optionally, California rate. Fault
conditions on the BPS shall not impede operation of main system NAC. The BPS shall be provided with ground fault detection
circuitry and a separate AC fail relay.
Page 2 of 4

Notes
1. Maintain 1/4-inch (6 mm) spacing between power-limited and nonpower-limited
wiring or use type FPL, FPLR, or FPLP cable per NEC.
[2] Power-limited and supervised when not configured as auxiliary power. Nonsupervised when configured as auxiliary power.
[3] Source must be power-limited. Source determines supervision.
4. When using larger batteries, make sure to position the battery terminals towards
the door.
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Typical Wiring
Single or cascaded booster
anywhere on a notification appliance circuit

To next signaling
device, booster, or
EOL resistor

NAC Circuit
NAC Circuit

Fire Alarm
Control Panel

Sense 2 Input

Sense 1 Input

Existing NAC end-of-line resistors are not required to be
installed at the booster’s terminals. This allows multiple
boosters to be driven from a single NAC circuit without the
need for special configurations.

NAC output #1
NAC output #2
NAC output #3
NAC output #4

Booster Power
Supply

Configuring the Booster for
AC Power Fail delay operation*
Notification appliance circuit (NAC)

10 9

EOL 47 kÙ

CC1(S) module [1][3]
8765

+

TB2
CT1
module [4]

Data in from previous + +
device or Signature
controller

4 321

+ +

Data in from
previous device
or Signature
controller
Data out to
next device

+
+

IN
Sense 1 COM
OUT
IN
Sense 2 COM
OUT
NO
Trouble COM
NC

EOL 47 K

+

+

UL listed
EOL 15 KW

+

+
+

200 mA AUX
Continuous

Notification appliance circuit (NAC)

+

UL listed
EOL 15 kÙ

UL listed
EOL 15 KW

+

+
+

Notification appliance circuit (NAC)

+
TB5

IN
Sense 1 COM
OUT
IN
Sense 2 COM
OUT
NO
Trouble COM
NC

Notification appliance circuit (NAC)

TB1

NAC1/
AUX1
NAC2/
AUX2
NAC3/
AUX3
NAC4/
AUX4

UL listed
EOL 15 kÙ

TB5

+

TB1

NAC1/
AUX1
NAC2/
AUX2
NAC3/
AUX3
NAC4/
AUX4
200 mA AUX
Continuous

Multiple CC1(S) modules using the
BPS’s sense inputs

EOL 47 K

+

+

10 9

10 9

CC1(S) module

TB2

Data out to
next device

8765

+ +

CC1(S) module

4 321

[1]

4 321

8765

[1]

+ +

[3]

*The Booster supports AC Power fail delay
of three hours via its trouble contact when
dip switch SW2-6 is on. All other troubles
are reported to supervising module or panel
without delay via Sense inputs.

Security and access
BPS
24 V

12 V
Security
device

24DC12

EOL
monitoring
device

Security
device

+

+

+

+

TB1

NAC1/
AUX1
NAC2/
AUX2
NAC3/
AUX3
NAC4/
AUX4

Control panel

+
[1] Disable the BPS’s ground fault jumper (JP3)
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BPS [1]
Card reader
controller

+

Card reader
controller

+

+

Card reader
controller

+

To next
device
or end
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Model
AC Line Voltage
Contact us...
Email: edwards.fire@fs.utc.com
Web: www.est-fire.com
EST is an EDWARDS brand.
1016 Corporate Park Drive
Mebane, NC 27302
In Canada, contact Chubb Edwards...
Email: inquiries@chubbedwards.com
Web: www.chubbedwards.com
© 2013 UTC Fire & Security Americas
Corporation, Inc. All rights reserved.
Specifications subject to change
without notice. Edwards is part of UTC
Climate, Controls & Security, a unit of
United Technologies Corporation.

Notification Appliance
Circuit Ratings
Trouble Relay
Auxiliary Outputs
Input Current
(from an existing NAC)
Booster Internal
Supervisory Current
Booster Internal Alarm
Current
Signature Mounting
Space
Maximum Battery Size

Terminal Wire Gauge
Relative Humidity
Temperature Rating
NAC Wiring Styles
Output Signal Rates
Ground Fault Detection
Agency Listings
1.
2.

6.5 amp Booster
10 amp Booster
120VAC or 220-240VAC 50/60Hz 120VAC or 220-240VAC 50/60Hz
580 watts
390 watts
3.0A max. per circuit @ 24Vdc
3.0A max. per circuit @ 24Vdc
nominal 10A max total all NACs
nominal 6.5A max total all NACs
2 Amps @ 30Vdc
Four configurable outputs replace NACs 1, 2, 3 or 4. as auxiliary
outputs and 200 mA dedicated auxiliary. (See note 2.)
3mA @ 12Vdc, 6mA @ 24Vdc
70mA + 35 mA for each circuit set to AUX
270mA
Accomodates three two-gang modules.
10 Amp Hours (2 of 12V10A) in cabinet up to 24 Amp hours with external battery cabinet for fire and security applications; up to 65 Amp
hours for access control applications in external battery box.
18-12 AWG
0 to 93% non condensing @ 32°C
32° to 120°F (0° to 49°C)
Class A or Class B
Continuous, California rate, 3-3-3 temporal,
or follow installed panel’s NAC. (See note 1.)
Enable or Disable via jumper
UL, ULC, CSFM

Model BPS*CAA provides selection for California rate, in place of temporal.
Maximum of 8 Amps can be used for auxiliary output.

Ordering Information
Catalog
Number
BPS6A
BPS6AC
BPS6A/230
BPS6CAA
BPS10A
BPS10AC
BPS10A/230
BPS10CAA
1.
2.

3.

Shipping
Wt. lb (kg)
13 ( 5.9)
13 ( 5.9)
13 ( 5.9)
13 ( 5.9)
13 ( 5.9)
13 ( 5.9)
13 ( 5.9)
13 ( 5.9)

6.5 Amp Booster Power Supply
6.5 Amp Booster Power Supply (ULC)
6.5 Amp Booster Power Supply (220V)
6.5 Amp Booster Power Supply with California rate
10 Amp Booster Power Supply
10 Amp Booster Power Supply (ULC)
10 Amp Booster Power Supply (220V)
10 Amp Booster Power Supply with California rate

Related Equipment
12V6A5
7.2 Amp Hour Battery, two required
12V10A
10 Amp Hour Battery, two required
3-TAMP
Tamper switch
BC-1EQ
Seismic Kit for BC-1. Order BC-1 separately. See note 3.
BPSEQ
Seismic kit for BPS6A or BPS10 Booster Power Supplies. See
note 3
BC-1
Battery Cabinet (up to 2 - 40 Amp Hour Batteries)
BC-2
Battery Cabinet (up to 2 - 17 Amp Hour Batteries)
12V17A
18 Amp Hour Battery, two required (see note 1)
12V24A
24 Amp Hour Battery, two required (see note 1)
12V40A
40 Amp Hour Battery, two required (see notes 1, 2)
12V50A
50 Amp Hour Battery, two required (see notes 1, 2)
12V65A
65 Amp Hour Battery, two required (see notes 1, 2)

3.4 (1.6)
9.5 (4.3)

58 (26.4)
19 (8.6)
13 ( 5.9)
20 (9.07)
32 (14.5)
40 (18.14)
49 (22.2)
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Requires installation of separate battery cabinet.
BPS supports batteries greater
than 24 Amp hours for access
control applications only.
For earthquake anchorage,
including detailed mounting
weights and center of gravity
detail, refer to Seismic Application Guide 3101676. Approval
of panel anchorage to site
structure may require local
AHJ, structural or civil engineer
review.

Description

EST Catalog u Intelligent Input-Output

Synchronization
Output Module
SIGA-CC1S, MCC1S

Patented

7300-1657:
S3424
0121

Overview

Standard Features

SIGA-CC1S and MCC1S Synchronization Output Modules are
intelligent analog addressable devices that form part of EST’s
Signature line of products. The actual operation of the SIGA-CC1S
and MCC1S is determined by the “personality code” selected by
the installer, which is downloaded to the module from the Signature loop controller during system configuration.

• Provides UL 1971-compliant auto-sync output for visual
signals
Use for connecting a supervised output circuit to a supervised
24 Vdc riser input and synchronizing multiple notification appliance circuits.

Depending on their assigned personality, Synchronization Output
Modules may be used as a signal power riser selector to provide
synchronization of fire alarm signals across multiple zones, or for
connecting, upon command from the loop controller, supervised
Class B signal or telephone circuits to their respective power
inputs. The power inputs may be polarized 24 Vdc to operate audible and visible signal appliances or 25 and 70 VRMS to operate
audio evacuation speakers and firefighter’s telephones.

• Functions as an audible signal riser selector
Use as a synch module or for connecting supervised 24 Vdc
Audible/Visible signal circuits, or 25 and 70 VRMS Audio
Evacuation and Telephone circuits to their power inputs.
• Built-in ring-tone generator
When configured for telephone circuits, the SIGA-CC1S generates its own ring-tone signal, eliminating the need for a separate ring-tone circuit.
• Automatic device mapping
Signature modules transmit information to the loop controller
regarding their circuit locations with respect to other Signature
devices on the wire loop.
• Electronic addressing
Programmable addresses are downloaded from the loop controller, a PC, or the SIGA-PRO Signature Program/Service Tool;
there are no switches or dials to set.
• Intelligent device with microprocessor
All decisions are made at the module to allow lower communication speed with substantially improved control panel
response time and less sensitivity to line noise and loop wiring
properties; twisted or shielded wire is not required.
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Application

Installation

The SIGA-CC1S mounts to a standard North American two-gang
electrical box, making it ideal for locations where only one module
is required. Separate I/O and data loop connections are made to
each module.

The SIGA-CC1S: mounts to North American 2-1/2 inch (64 mm)
deep 2-gang boxes and 1-1/2 inch (38 mm) deep 4 inch square
boxes with 2-gang covers and SIGA-MP mounting plates. The
terminals are suited for #12 to #18 AWG (2.5 mm2 to 0.75 mm2)
wire size.

The SIGA-MCC1S is part of the UIO family of plug-in Signature
Series modules. It functions identically to the SIGA-CC1S, but
takes advantage of the modular flexibility and easy installation that
characterize all UIO modules. Two- and six-module UIO motherboards are available. These can accommodate individual risers for
each on-board module, or risers that are shared by any combination of its UIO modules. All wiring connections are made to terminal blocks on the motherboard. UIO assemblies may be mounted
in Edwards enclosures.

Personality Codes
The operation of the SIGA-CC1S is determined by their sub-type
code or “Personality Code”. The code is selected by the installer
depending upon the desired application and is downloaded from
the loop controller.
Personality Code 5: Signal Power or Audio Evacuation (single riser). Configures the module for use as a Class B Audible/
Visible Signal power (24 Vdc polarized) or Audio Evacuation (25
or 70 VRMS) power selector. The ring-tone generator is disabled.
The output circuit is monitored for open or shorted wiring. If a
short exists, the control panel inhibits the activation of the audible/
visible signal circuit to prevent connection to the power circuit.
Personality Code 6: Telephone with ring-tone (single riser).
Configures the module for use as a Telephone power selector.
When a telephone handset is plugged into its jack or lifted from its
hook, the module generates its own Ring-Tone signal. A separate
ring-tone circuit is not needed. The module sends this signal to
the control panel to indicate that an off-hook condition is present.
When the system operator responds to the call, the ring-tone
signal is disabled.
Personality Code 25: Visual Signal Synchronization. This
personality code configures the module to provide synchronization
of fire alarm signals across multiple zones. It functions as a signal
power (24 Vdc) riser selector. The output wiring is monitored for
open circuits and short circuits. A short circuit will cause the fire
alarm control panel to inhibit the activation of the audible/visual
signal circuit so the riser is not connected to the wiring fault.

Warnings & Cautions
This module will not operate without electrical power. As fires frequently cause power interruption, we suggest you discuss further
safeguards with your fire protection specialist.
Edwards recommends that these modules be installed according
to latest recognized edition of national and local fire alarm codes.

Compatibility
These modules are part of EST’s Signature Series intelligent
processing and control platform. They are compatible with EST3,
EST3X and iO Series control panels.
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SIGA-MCC1S: mount the UIOxR motherboard inside a suitable
Edwards enclosure with screws and washers provided. Plug the
module into any available position on the motherboard and secure
the module to the motherboard with the captive screws. Wiring
connections are made to the terminals on the motherboard (see
wiring diagram). UIOxR motherboard terminals are suited for #12
to #18 AWG (2.5 mm2 to 0.75 mm2) wire size.
UIO Motherboard
6-32
Self-tapping
screws

Plug-in (UIO)
Module

Captive
screws

#6 Flat washers
Cabinet or electrical enclosure

Electronic Addressing
The loop controller electronically addresses each module saving
valuable time during system commissioning. Setting complicated
switches or dials is not required. Each module has its own unique
serial number stored in its “on-board memory”. The loop controller identifies each device on the loop and assigns a “soft” address
to each serial number. If desired, the modules can be addressed
using the SIGA-PRO Signature Program/Service Tool.

Testing & Maintenance
The module’s automatic self-diagnosis identifies when it is defective and causes a trouble message. The user-friendly maintenance
program shows the current state of each module and other pertinent messages. Single modules may be turned off (de-activated)
temporarily, from the control panel.
Scheduled maintenance (Regular or Selected) for proper system
operation should be planned to meet the requirements of the
Authority Having Jurisdiction (AHJ). Refer to current NFPA 72 and
ULC CAN/ULC 536 standards.
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Typical Wiring
SIGA-CC1S (Standard Mount)
Personality
Code 5

SIGA-MCC1S (UIO Mount)

Typical Speaker Circuit

Personality
Code 5

Typical Speaker Circuit
UL/ULC Listed
47KW EOL

UL/ULC Listed
47KW EOL

Personality
Code 6

Personality
Code 6

Typical Telephone Circuit

Typical Telephone Circuit
UL/ULC Listed
47KW EOL

UL/ULC Listed
47KW EOL

Enhanced Integrity and Genesis Devices

Personality
Code 25

Personality
Code 25

Enhanced Integrity and Genesis Devices
UL/ULC Listed
47KW EOL

UL/ULC Listed
47KW EOL

1 23 4

UIO(R) series motherboard
Data In+

10 9

-

TB1

To next device

Riser in (+)
Riser in (-)
Data in (+)
Data in (-)

TB7

++

Riser 1 Out
Riser 1 In

4
3
2
1

Green LED (Normal)
Red LED (Active)

Riser out (+)

TB15

Riser out (-)

1 23 4

Riser 1 In +
-

Data out (+)
To next device or EOL resistor.
Data out (-)

From control panel

+
-

473387352

Data Out

TB14

CAT NO.

4 3 2 1

4
3
2
1

MCC1S

Signature
Data
Circuit

CC1S
8 7 6 5

4
3
2
1

+

Riser 1 Out

From Signature Controller
or Previous Device

Multiple CC1(S) modules using the BPS’s sense inputs
Notification appliance circuit (NAC)

+

UL listed
EOL 15 KW
Notification appliance circuit (NAC)

+

+

UL listed
EOL 15 KW

+

200 mA AUX
Continuous

TB5

NAC1/
AUX1
NAC2/
AUX2
NAC3/
AUX3
NAC4/
AUX4

+

TB1

IN
Sense 1 COM
OUT
IN
Sense 2 COM
OUT
NO
Trouble COM
NC

+

EOL 47 K

EOL 47 K

+

+

10 9

TB2

CC1(S) module
8765

+ +

4 321

[1]

10 9

CC1(S) module
4 321

8765

[1]

+ +

[3]
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Specifications
Catalog Number

Contact us...

Mounting

Email: edwards.fire@fs.utc.com
Web: www.est-fire.com
EST is an EDWARDS brand.
1016 Corporate Park Drive
Mebane, NC 27302
In Canada, contact Chubb Edwards...
Email: inquiries@chubbedwards.com
Web: www.chubbedwards.com
© 2013 UTC Fire & Security Americas
Corporation, Inc. All rights reserved.
Specifications subject to change
without notice. Edwards is part of UTC
Climate, Controls & Security, a unit of
United Technologies Corporation.

Description
Type Code
Address Requirements
Wiring Terminations
Operating Current
Operating Voltage
Output Rating
Construction
Storage and Operating
Environment
LED Operation
Compatibility
Agency Listings

SIGA-CC1S
SIGA-MCC1S
North American 2½ inch (64 mm)
deep two-gang boxes and 1½
Plugs into UIO2R, UIO6R or UIO6
inch (38 mm) deep 4 inch square
Motherboards
boxes with 2-gang covers and
SIGA-MP mounting plates
Synchronization Output Module
50 (factory set)
Uses one module address
Suitable for #12 to #18 AWG (2.5 mm² to 0.75mm²)
Standby = 223µA
Activated = 100µA
15.2 to 19.95 Vdc (19 Vdc nominal)
24 Vdc = 2 amps
25 V Audio = 50 watts
70 V Audio = 35 watts
High Impact Engineering Polymer
Operating: 32°F to 120°F (0°C to 49°C)
Storage: -4°F to 140°F (-20°C to 60°C)
Humidity: 0 to 93% RH
Green LED - Flashes when polled Red LED - Flashes when in alarm/
active
Use with: Signature Loop Controller under EST3 version 2.0 or higher
UL, ULC, CSFM, MEA

Ordering Information
Catalog
Number
SIGA-CC1S
SIGAMCC1S

Description
Synchronization Output Module (Standard Mount) - UL/ULC Listed
Synchronization Output Module (UIO Mount) - UL/ULC Listed

Related Equipment
27193-21
Surface Mount Box - Red, 2-gang
27193-26
Surface Mount Box - White, 2-gang
Universal Input-Output Module Board w/Riser Inputs
SIGA-UIO2R
- Two Module Positions
Universal Input-Output Module Board w/Riser Inputs
SIGA-UIO6R
- Six Module Positions
SIGA-UIO6
Universal Input-Output Module Board - Six Module Positions
235196P
Bi-polar Transient Protector
Multifunction Fire Cabinet - Red,
MFC-A
supports Signature Module Mounting Plates
SIGA-MP1
Signature Module Mounting Plate, 1 footprint
SIGA-MP2
Signature Module Mounting Plate, 1/2 footprint
SIGA-MP2L
Signature Module Mounting Plate, 1/2 extended footprint

0.18 (0.08)

2 (1.2)
2 (1.2)
0.32 (0.15)
0.62 (0.28)
0.56 (0.25)
0.01 (0.05)
7.0 (3.1)
1.5 (0.70)
0.5 (0.23)
1.02 (0.46)
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Shipping Wt.
lbs (kg)
0.5 (0.23)

EST Catalog u Intelligent Input/Output

Control Relay
Modules

SIGA-CR, SIGA-MCR, SIGACRR, SIGA-MCRR
SIGA-CR

SIGA-MCR

MEA

7300-1657:
0121

S3424

Overview

Standard Features

The Control Relay Module and the Polarity Reversal Relay Module
are part of the Signature Series system. They are intelligent analog
addressable devices available in either plug-in (UIO) versions, or
standard 1-gang mount versions.

• Provides one no/nc contact (SIGA-CR/MCR)
Form “C” dry relay contact can be used to control external appliances such as door closers, fans, dampers etc.

The SIGA-CR/MCR Control Relay Module provides a Form “C”
dry relay contact to control external appliances such as door closers, fans, dampers etc. This device does not provide supervision
of the state of the relay contact. Instead, the on-board microprocessor ensures that the relay is in the proper ON/OFF state.
Upon command from the loop controller, the SIGA-CR/MCR relay
activates the normally open or normally-closed contact.
The SIGA-CRR/MCRR Polarity Reversal Relay Module provides
a Form “C” dry relay contact to power and activate a series of
SIGA-AB4G Audible Sounder Bases. Upon command from the
Signature loop controller, the SIGA-CRR reverses the polarity of its
24 Vdc output, thus activating all Sounder Bases on the data loop.
Standard-mount versions (SIGA-CR and SIGA-CRR) are
installed to standard North American 1-gang electrical boxes,
making them ideal for locations where only one module is required. Separate I/O and data loop connections are made to each
module.
Plug-in UIO versions (SIGA-MCR and SIGA-MCRR) are part
of the UIO family of plug-in Signature Series modules. They function identically to the standard mount versions, but take advantage
of the modular flexibility and easy installation that characterizes
all UIO modules. Two- and six-module UIO motherboards are
available. All wiring connections are made to terminal blocks on
the motherboard. UIO assemblies may be mounted in Edwards
enclosures.
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• Allows group operation of sounder bases
The SIGA-CRR/MCRR reverses the polarity of its 24 Vdc output, thus activating all Sounder Bases on the data loop.
• Plug-in (UIO) or standard 1-gang mount
UIO versions allow quick installation where multiple modules
are required. The 1-gang mount version is ideal for remote
locations that require a single module.
• Automatic device mapping
Signature modules transmit information to the loop controller
regarding their circuit locations with respect to other Signature
devices on the wire loop.
• Electronic addressing
Programmable addresses are downloaded from the loop controller, a PC, or the SIGA-PRO Signature Program/Service Tool;
there are no switches or dials to set.
• Intelligent device with microprocessor
All decisions are made at the module to allow lower communication speed with substantially improved control panel
response time and less sensitivity to line noise and loop wiring
properties; twisted or shielded wire is not required.
• Ground fault detection by address
Detects ground faults right down to the device level.

85001-0239
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Installation

Application

SIGA-CR and SIGA-CRR: modules mount to North American
2½ inch (64 mm) deep 1-gang boxes and 1½ inch (38 mm) deep
4 inch square boxes with 1-gang covers and SIGA-MP mounting
plates. The terminals are suited for #12 to #18 AWG (2.5 mm2 to
0.75 mm2) wire size.

The operation of Signature Series control relays is determined by
their sub-type code or “Personality Code.”

Compatible electrical box

Wall plate, white
(1-gang)

Personality Code 8: CONTROL RELAY (SIGA-CR/MCR) - Dry
Contact Output. This setting configures the module to provide
one Form “C” DRY RELAY CONTACT to control Door Closers,
Fans, Dampers, etc. Contact rating is 2.0 amp @ 24 Vdc; 0.5
amp @ 120 Vac (or 0.25A @ 220 Vac for non-UL applications).
Personality Code 8 is assigned at the factory. No user configuration is required.
Personality Code 8: POLARITY REVERSAL RELAY MODULE
(SIGA-CRR/MCRR). This setting configures the module to reverse the polarity of its 24 Vdc output. Contact rating is 2.0 amp @
24 Vdc (pilot duty). Personality Code 8 is assigned at the factory.
No user configuration is required.

Compatibility
M
ALAR
FIRE DULE
MO

These modules are part of EST’s Signature Series intelligent
processing and control platform. They are compatible with EST3,
EST3X and iO Series control panels.

Status LEDs
LED viewing ports

Warnings & Cautions
SIGA-MCR and SIGA-MCRR: mount the UIO motherboard
inside a suitable Edwards enclosure with screws and washers provided. Plug the module into any available position on the
motherboard and secure the module to the motherboard with the
captive screws. Wiring connections are made to the terminals on
the motherboard (see wiring diagram). UIO motherboard terminals
are suited for #12 to #18 AWG (2.5 mm2 to 0.75 mm2) wire size.
UIO Motherboard
6-32
Self-tapping
screws

Plug-in (UIO)
Module

Captive
screws

This module will not operate without electrical power. As fires frequently cause power interruption, we suggest you discuss further
safeguards with your local fire protection specialist.

Testing & Maintenance
The module’s automatic self-diagnosis identifies when it is defective and causes a trouble message. The user-friendly maintenance
program shows the current state of each module and other pertinent messages. Single modules may be turned off (deactivated)
temporarily, from the control panel. Availability of maintenance
features is dependent on the fire alarm system used. Scheduled
maintenance (Regular or Selected) for proper system operation
should be planned to meet the requirements of the Authority Having Jurisdiction (AHJ). Refer to current NFPA 72 and ULC CAN/
ULC 536 standards.

#6 Flat washers
Cabinet or electrical enclosure

Electronic Addressing - The loop controller electronically addresses each module, saving valuable time during system commissioning. Setting complicated switches or dials is not required.
Each module has its own unique serial number stored in its onboard memory. The loop controller identifies each device on the
loop and assigns a “soft” address to each serial number. If desired,
the modules can be addressed using the SIGA-PRO Signature
Program/Service Tool.
Edwards recommends that this module be installed according to
latest recognized edition of national and local fire alarm codes.
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Typical Wiring
Modules will accept #18 AWG (0.75mm2), #16 (1.0mm2), #14 AWG (1.50mm2) and #12 AWG (2.5mm2) wire sizes.
Note: Sizes #16 AWG (1.0mm2) and #18 AWG (0.75mm2) are preferred for ease of installation. See Signature Loop Controller catalog
sheet for detailed wiring requirement specifications.

Notes
		

1 Refer to Signature Loop Controller Installation
		Sheet for wiring specifications.
2 NFPA 72 requires that the SIGA-CR/SIGA-MCR
be installed in the same room as the device it is
controlling. This requirement may not apply in all
		markets. Check with your local AHJ for details.
3 The SIGA-UIO6R and the SIGA-UIO2R do not
		come with TB14.

SIGA-CR Control Relay

Normally Open

Common

4 The SIGA-UIO6 does not come with TB8 through
		TB13.
5 Supervised and power-limited.
		

Normally Closed

6 If the source is nonpower-limited, maintain a
space of 1/4 inch from power-limited wiring or use
FPL, FPLP, FPLR, or an equivalent in accordance
with the National Electrical Code.
7) Maximum #12 AWG (2.5mm2) wire.
Min. #18 (0.75mm2).

2
1 23 4

1
Data In

3
4
3
2
1

4
3
2
1

TB7

TB14

No connections required for
MCR. Other modules may
require connections.

473387358

MCR

CAT NO.

Data Out

Green LED (Normal)
Red LED (Active)

4
3
2
1

TB15
1 23 4
4
No connections required for
MCR. Other modules may
require connections.

SIGA-MCR Control Relay
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Typical Wiring

Modules will accept #18 AWG (0.75mm2), #16 (1.0mm2), #14 AWG (1.50mm2) and #12 AWG (2.50mm2) wire sizes.
Note: Sizes #16 AWG (1.0mm2) and #18 AWG (0.75mm2) are preferred for ease of installation. See Signature Loop Controller catalog
sheet for detailed wiring requirement specifications.
AB4G
Audible Base

AB4G
Audible Base

AB4G
Audible Base
6254A-003
EOL Relay

+

Listed 24 VDC
Nominal Power
Supply

-

1

2

1

2

2

1

3

3

CR

2

2

2

CRR

CT1

SIGA-CRR

3

3

+

DATA

Signature
Controller

-

3

SIGA-CRR Schematic

3

Optional CR
for disabling/disconnecting
sounder base

SIGA-MCRR

SIGA-MCRR Schematic
1

11

2

10

3

9

4

8

6254A-003
EOL Relay
required for
supevision

5

6

7

DATA (+) IN/OUT

SIG +

Audible
Bases

DATA (-) OUT

Polarity reverses
when activated.

SIG -

Power In Power Out

DATA (-) IN

SIGA-CRR Schematic

One Pair of Wires (Signature Data).

4

Single Wire (24 Vdc power).

5

The SIGA-UIO6R and the SIGA-UIO2R do not come
with TB14.

6

The SIGA-UIO6 does not come with TB8 through
TB13.

7

Supervised and power-limited.

8

If the source is nonpower-limited, maintain a space
of 1/4 inch from power-limited wiring or use FPL,
FPLP, FPLR, or an equivalent in accordance with the
National Electrical Code.
9 Maximum #12 AWG (2.5 mm² ) wire; Minimum #18
AWG (0.75 mm² ).
10 End-of-Line Relay must monitor and report power
supply trouble to control panel.
11 Class B Data wiring may be “T-tapped.”
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4

UL/ULC Listed
24 Vdc power
supply

3 2 1

or
1 23 4

1 23 4
MCRR

7

1

UIO(R) series motherboard
4
3
2
1

Data Out
Signature
Data
Circuit

4
3
2
1

TB14
TB7

Data In

Green LED (Normal)
Red LED (Active)
Optional MCRR
or MCR for
disabling/disconnecting
an audible base.

473387359

3

For General Fire
Alarm Operation

CAT NO.

One Pair of Wires (24 Vdc power).

7

CT1

For normal operation
8

MCRR

2

8

473387360

Refer to the Signature controller installation sheet for
wiring.

CAT NO.

1

7

Signature
Data Out
Data
Circuit

MCRR

Notes

4
3
2
1

TB15
1 23 4

1 23 4

6

6

5

No connections required for
MCRR. Other modules may
require connections.

Green LED (Normal)
Red LED (Active)

No connections required for
MCRR. Other modules may
require connections.

No connections required for MCRR. Other
modules may require connections.
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Specifications
Catalog Number

SIGA-CR

SIGA-MCR

Description

Control Relay

Type Code

Personality Code 8 (Factory Set)

SIGA-MCRR

Polarity Reversal Relay

Address Requirements

Personality Code 8 (Factory Set)
Uses 1 Module Address

Operating Current

Standby = 75 µA Activated = 75 µA

Operating Voltage

15.2 to 19.95 Vdc (19 Vdc nominal)

Relay Type and Rating
Mounting

SIGA-CRR

Form C, 2 Amps @ 24 Vdc (pilot duty), 0.5 Amps @ 120 Vac and 0.25 Amps @ 220 Vac (220 Vac is non-UL)
Not rated for capacitive loads.
North American 2½ inch
(64 mm) deep 1-gang boxes
and 1½ inch (38 mm) deep
4 inch square boxes with
1-gang covers and SIGAMP mounting plates

Plugs into UIO2R, UIO6R or
UIO6 Motherboards

Construction & Finish

North American 2½ inch
(64 mm) deep 1-gang boxes
and 1½ inch (38 mm) deep
4 inch square boxes with
1-gang covers and SIGAMP mounting plates

Plugs into UIO2R, UIO6R or
UIO6 Motherboards

High Impact Engineering Polymer

Storage and Operating
Environment

Operating Temperature: 32°F to 120°F (0°C to 49°C)
Storage Temperature: -4°F to 140°F (-20°C to 60°C) Humidity: 0 to 93% RH

LED Operation

On-board Green LED - Flashes when polled On-board Red LED - Flashes when in alarm/active

Compatibility

Use With: Signature Loop Controller

Agency Listings

UL, ULC, CSFM, MEA

Ordering Information
Ship Weight - lbs
(kg)

Catalog Number

Description

SIGA-CR

Control Relay Module (Standard Mount)

0.4 (0.15)

SIGA-MCR

Control Relay Module (UIO Mount)

0.18 (0.08)

SIGA-CRR

Polarity Reversal Relay Module (Standard Mount)

0.4 (0.15)

SIGA-MCRR

Polarity Reversal Relay Module (UIO Mount)

0.18 (0.08)

Related Equipment
27193-11

Surface Mount Box - Red, 1-gang

27193-16

Surface Mount Box - White, 1-gang

1 (0.6)

SIGA-UIO2R

Universal Input-Output Module Board w/Riser Inputs - Two Module Positions

0.32 (0.15)

SIGA-UIO6R

Universal Input-Output Module Board w/Riser Inputs - Six Module Positions

0.62 (0.28)

SIGA-UIO6

Universal Input-Output Module Board - Six Module Positions

0.56 (0.25)

SIGA-AB4G

Audible (Sounder) Detector Base

0.3 (0.15)

MFC-A

Multifunction Fire Cabinet - Red, supports Signature Module Mounting Plates

7.0 (3.1)

SIGA-MB4

Transponder Mounting Bracket (allows for mounting two 1-gang modules in a 2-gang box)

0.4 (0.15)

SIGA-MP1

Signature Module Mounting Plate, 1 footprint

1.5 (0.70)

SIGA-MP2

Signature Module Mounting Plate, 1/2 footprint

0.5 (0.23)

SIGA-MP2L

Signature Module Mounting Plate, 1/2 extended footprint

1.02 (0.46)

1 (0.6)

Accessories
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The Signature Series intelligent analog-addressable system from Edwards is an entire
family of multi-sensor detectors and mounting bases, multiple-function input and output
modules, network and non-network control panels, and user-friendly maintenance and
service tools. Analog information from equipment connected to Signature devices is
gathered and converted into digital signals. An onboard microprocessor in each Signature
device measures and analyzes the signal and decides whether or not to input an alarm.
The microprocessor in each Signature device provides four additional benefits – Self-diagnostics and History Log, Automatic Device Mapping, Stand-alone Operation and Fast,
Stable Communication.
Self-diagnostics and History Log – Each Signature Series device constantly runs selfchecks to provide important maintenance information. The results of the self-check are
automatically updated and permanently stored in its non-volatile memory. This information
is accessible for review any time at the control panel, PC, or using the SIGA-PRO Signature Program/Service Tool. The information stored in device memory includes:
• Device serial number, address, and type
• Time and date of last alarm
• Most recent trouble code logged by the detector — 32 possible trouble codes may be
used to diagnose faults.
Automatic Device Mapping –The Signature Data Controller (SDC) learns where each
device’s serial number address is installed relative to other devices on the circuit. The
SDC keeps a map of all Signature Series devices connected to it. The Signature Series
Data Entry Program also uses the mapping feature. With interactive menus and graphic
support, the wired circuits between each device can be examined. Layout or “as-built”
drawing information showing branch wiring (T-taps), device types and their address are
stored on disk for printing hard copy. This takes the mystery out of the installation. The
preparation of as-built drawings is fast and efficient.
Device mapping allows the Signature Data Controller to discover:
• Unexpected additional device addresses
• Missing device addresses
• Changes to the wiring in the circuit.
Most Signature modules use a personality code selected by the installer to determine their
actual function. Personality codes are downloaded from the SDC during system configuration and are indicated during device mapping.
Standalone Operation – A decentralized alarm decision by the device is guaranteed.
Onboard intelligence permits the device to operate in standalone (degrade) mode. If Signature loop controller CPU communications fail for more than four seconds, all devices on
that circuit go into standalone mode. The circuit acts like a conventional alarm receiving
circuit. Each Signature device on the circuit continues to collect and analyze information
from its slave devices. When connected to a panel utilizing standalone operation, modules
with their “personality” set as alarm devices (IDC) will alarm should their slave alarm-initiating device activate.
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EST Catalog u Intelligent Input-Output

Input Modules
SIGA-CT1, SIGA-CT1HT,
SIGA-CT2, SIGA-MCT2

SIGA-CT1/2

SIGA-MCT2

MEA

S

CHINA

Application Notes
Available

7300-1657:
0121

S3424

Overview

Standard Features

The SIGA-CT1 Single Input Module, SIGA-CT1HT High Temperature Single Input Module and SIGA-CT2/SIGA-MCT2 Dual
Input Modules are intelligent analog addressable devices used to
connect one or two Class B normally-open Alarm, Supervisory, or
Monitor type dry contact Initiating Device Circuits (IDC).

• Multiple applications
Including Alarm, Alarm with delayed latching (retard) for waterflow applications, Supervisory, and Monitor. The installer selects
one of four “personality codes” to be downloaded to the module through the loop controller.

The actual function of these modules is determined by the “personality code” selected by the installer. This code is downloaded to the
module from the Signature loop controller during system configuration.

• SIGA-CT1HT rated for high temperature environments
Suitable for attic installation and monitoring high temperature
heat detectors.

The input modules gather analog information from the initiating
devices connected to them and convert it into digital signals.
The module’s on-board microprocessor analyzes the signal and
decides whether or not to input an alarm.
The SIGA-CT1, SIGA-CT1HT and SIGA-CT2 mount to standard
North American 1-gang electrical boxes, making them ideal for locations where only one module is required. Separate I/O and data
loop connections are made to each module.
The SIGA-CT1HT module operates at an expanded temperature
range of 32 ºF to 158 ºF (0 ºC to 70 ºC) for those applications
requiring more extreme environmental temperature variation.
The SIGA-MCT2 is part of the UIO family of plug-in Signature
Series modules. It functions identically to the SIGA-CT2, but
takes advantage of the modular flexibility and easy installation that
characterizes all UIO modules. Two- and six-module UIO motherboards are available. All wiring connections are made to terminal
blocks on the motherboard. UIO assemblies may be mounted in
Edwards enclosures.

Page 1 of 4

• Plug-in (UIO) or standard 1-gang mount
UIO versions allow quick installation where multiple modules are
required. The 1-gang mount version is ideal for remote locations that require a single module.
• Automatic device mapping
Signature modules transmit information to the loop controller
regarding their circuit locations with respect to other Signature
devices on the wire loop.
• Electronic addressing
Programmable addresses are downloaded from the loop controller, a PC, or the SIGA-PRO Signature Program/Service Tool.
There are no switches or dials to set.
• Stand-alone operation
The module makes decisions and inputs an alarm from initiating devices connected to it even if the loop controller’s polling
interrogation stops. (Function availability dependent upon control
panel.)
• Ground fault detection by address
Detects ground faults right down to the device level.

85001-0241

D ATA S H E E T
Not to be used for installation purposes. Issue 8

Signature Series Overview

UIO Motherboard

The Signature Series intelligent analog-addressable system from
Edwards Security is an entire family of multi-sensor detectors and
mounting bases, multiple-function input and output modules,
network and non-network control panels, and user-friendly maintenance and service tools. Analog information from equipment
connected to Signature devices is gathered and converted into
digital signals. An onboard microprocessor in each Signature device measures and analyzes the signal and decides whether or not
to input an alarm. The microprocessor in each Signature device
provides four additional benefits – Self-diagnostics and History
Log, Automatic Device Mapping, Stand-alone Operation and Fast,
Stable Communication.
Self-diagnostics and History Log – Each Signature Series
device constantly runs self-checks to provide important maintenance information. The results of the self-check are automatically
updated and permanently stored in its non-volatile memory. This
information is accessible for review any time at the control panel,
PC, or using the SIGA-PRO Signature Program/Service Tool.
Automatic Device Mapping –The Signature Data Controller (SDC) learns where each device’s serial number address is
installed relative to other devices on the circuit. The SDC keeps a
map of all Signature Series devices connected to it. The Signature
Series Data Entry Program also uses the mapping feature. With
interactive menus and graphic support, the wired circuits between each device can be examined. Layout or “as-built” drawing
information showing branch wiring (T-taps), device types and their
address are stored on disk for printing hard copy.

Installation
SIGA-CT1, SIGA-CT1HT and SIGA-CT2: modules mount to
North American 2½ inch(64 mm) deep 1-gang boxes and 1½ inch
(38 mm) deep 4 inch square boxes with 1-gang covers and SIGAMP mounting plates. The terminals are suited for #12 to #18 AWG
(2.5 mm2 to 0.75 mm2) wire size.

Compatible electrical box

Wall plate, white
(1-gang)

M
ALAR
FIRE DULE
MO

Status LEDs
LED viewing ports

SIGA-MCT2: mount the UIO motherboard inside a suitable
Edwards enclosure with screws and washers provided. Plug the
SIGA-MCT2 into any available position on the motherboard and
secure the module to the motherboard with the captive screws.
Wiring connections are made to the terminals on the motherboard
(see wiring diagram). UIO motherboard terminals are suited for #12
to #18 AWG (2.5 mm2 to 0.75 mm2) wire size.
Page 2 of 4

6-32
Self-tapping
screws

Plug-in (UIO)
Module

Captive
screws

#6 Flat washers
Cabinet or electrical enclosure

Electronic Addressing - The loop controller electronically addresses each module, saving valuable time during system commissioning. Setting complicated switches or dials is not required.
Each module has its own unique serial number stored in its
on-board memory. The loop controller identifies each device on
the loop and assigns a “soft” address to each serial number. If
desired, the modules can be addressed using the SIGA-PRO
Signature Program/Service Tool.
Edwards recommends that this module be installed according to
latest recognized edition of national and local fire alarm codes.

Application
The duty performed by the SIGA-CT1 and SIGA-CT2/MCT2 is determined by their sub-type code or “Personality Code”. The code
is selected by the installer depending upon the desired application
and is downloaded from the loop controller.
One personality code can be assigned to the SIGA-CT1. Two personality codes can be assigned to the SIGA-CT2/MCT2. Codes
1, 2, 3 and 4 can be mixed on SIGA-CT2/MCT2 modules only. For
example, personality code 1 can be assigned to the first address
(circuit A) and code 4 can be assigned to the second address
(circuit B).
NORMALLY-OPEN ALARM - LATCHING (Personality Code 1)
- Assign to one or both circuits. Configures either circuit A or B or
both for Class B normally open dry contact initiating devices such
as Pull Stations, Heat Detectors, etc. An ALARM signal is sent to
the loop controller when the input contact is closed. The alarm
condition is latched at the module.
NORMALLY-OPEN ALARM - DELAYED LATCHING (Personality Code 2) - Assign to one or both circuits. Configures either
circuit A or B or both for Class B normally-open dry contact initiating devices such as Waterflow Alarm Switches. An ALARM signal
is sent to the loop controller when the input contact is closed for
approximately 16 seconds. The alarm condition is latched at the
module.
NORMALLY-OPEN ACTIVE - NON-LATCHING (Personality
Code 3) - Assign to one or both circuits. Configures either circuit
A or B or both for Class B normally-open dry contact monitoring
input such as from Fans, Dampers, Doors, etc. An ACTIVE signal
is sent to the loop controller when the input contact is closed. The
active condition is not latched at the module.
NORMALLY-OPEN ACTIVE - LATCHING (Personality Code
4) - Assign to one or both circuits. Configures either circuit A or
B or both for Class B normally open dry contact monitoring input
such as from Supervisory and Tamper Switches. An ACTIVE signal
is sent to the loop controller when the input contact is closed. The
active condition is latched at the module.
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Typical Wiring
Modules will accept #18 AWG (0.75mm2), #16 (1.0mm2), and #14AWG (1.50mm2), and #12 AWG (2.50mm2) wire sizes.
Note: Sizes #16 AWG (1.0mm2) and #18 AWG (0.75mm2) are preferred for ease of installation. See Signature Loop Controller catalog
sheet for detailed wiring requirement specifications.
Initiating (Slave) Device Circuit Wire Specifications
Maximum Allowable Wire Resistance
Maximum Allowable Wire Capacitance
For Design Reference:

50 ohms (25 ohms per wire) per Circuit
0.1µF per Circuit
Maximum Distance to EOLR
Wire Size
#18 AWG (0.75 mm²)
#16 AWG (1.00 mm²)
4,000 ft (1,219 m)
#14 AWG (1.50 mm²)
#12 AWG (1.50 mm²)

SIGA-CT2

SIGA-CT1, SIGA-CT1HT

Typical NO Initiating Device

NOTES
1

Maximum 25 Ohm resistance per wire.

UL/ULC Listed
47KW EOL

Input 2

2 Maximum #12 AWG (2.5 mm² ) wire; Minimum #18 AWG (0.75 mm2).
			

Maximum 10 Vdc @ 350 µA

5

The SIGA-UIO6R and the SIGA-UIO2R do not come with TB14.

6

All wiring is supervised and power-limited.

7

These modules will not support 2-wire smoke detectors.

This module will not operate without electrical power. As fires frequently cause power interruption, we suggest you discuss further
safeguards with your local fire protection specialist.

Compatibility

4

MCT2
1 23 4

UIO(R) series motherboard

3
4
3
2
1

Data In

Signature
Data
Circuit

Warnings & Cautions

2

Data Out

4
3
2
1

TB14
TB7

473387351

4

1

CAT NO.

Refer to Signature controller installation sheet for wiring specifications.

MCT2

3

UL/ULC Listed
47KW EOL

Input 1

Green LED (Normal)
Red LED (Active)

5
No connections required for
MCT2
Other modules may require
connections.

4
3
2
1

TB15
1 2 3 4

No connections or jumper settings
required for MCT2.

SIGA-MCT2

These modules are part of EST’s Signature Series intelligent
processing and control platform. They are compatible with EST3,
EST3X and iO Series control panels.
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Specifications
Catalog Number
Description
Type Code
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SIGA-CT1HT
SIGA-CT1
SIGA-CT2
SIGA-MCT2
Dual Input Module
Single Input Module
49 (factory set) Four sub-types
48 (factory set) Four sub-types
(personality codes) are available
(personality codes) are available
Uses Two Module Addresses
Address Requirements
Uses One Module Address
Standby = 396µA;
Operating Current
Standby = 250µA;
Activated = 680µA
Activated = 400µA
15.2 to 19.95 Vdc (19 Vdc nominal)
Operating Voltage
High Impact Engineering Polymer
Construction
UIO2R/6R/6
Mounting
North American 2½ inch (64 mm) deep one-gang boxMotherboard
es and 1½ inch (38 mm) deep 4 inch square boxes
with one-gang covers and SIGA-MP mounting plates
32°F to 158°F
Operating Environment
32°F to 120°F (0°C to 49°C)
(0°C to 70°C)
-4°F
to
140°F
(-20°C
to
60°C); Humidity: 0 to 93% RH
Storage Environment
On-board
Green
LED
Flashes
when polled; On-board Red LED LED Operation
Flashes when in alarm/active.
Both LEDs - Glow steady when in alarm (stand-alone)
Use with Signature Loop Controller
Compatibility
UL, ULC, MEA, CSFM
Agency Listings

Ordering Information
Catalog
Number
SIGA-CT1
SIGA-CT1HT
SIGA-CT2
SIGA-MCT2

Description
Single Input Module — UL/ULC Listed
Single Input Module High Temperature Operation UL/ULC Listed
Dual Input Module — UL/ULC Listed
Dual Input Plug-in (UIO) Module — UL, ULC Listed

Related Equipment
27193-11
Surface Mount Box - Red, 1-gang
27193-16
Surface Mount Box - White, 1-gang
Universal Input-Output Module Board w/Riser Inputs
SIGA-UIO2R
— Two Module Positions
Universal Input-Output Module Board w/Riser Inputs
SIGA-UIO6R
— Six Module Positions
SIGA-UIO6
Universal Input-Output Module Board — Six Module Positions
Multifunction Fire Cabinet — Red, supports Signature Module
MFC-A
Mounting Plates
SIGA-MB4
SIGA-MP1
SIGA-MP2
SIGA-MP2L

1.0 (0.6)
1.0 (0.6)
0.32 (0.15)
0.62 (0.28)
0.56 (0.25)
7.0 (3.1)
0.4 (0.15)
1.5 (0.70)
0.5 (0.23)
1.02 (0.46)
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Transponder Mounting Bracket (allows for mounting
two 1-gang modules in a 2-gang box)
Signature Module Mounting Plate, 1 footprint
Signature Module Mounting Plate, 1/2 footprint
Signature Module Mounting Plate, 1/2 extended footprint

Ship Wt.
lbs (kg)
0.4 (0.15)
0.4 (0.15)
0.4 (0.15)
0.1 (0.05)

EST Catalog u Intelligent Input-Output

Input Modules
SIGA-MM1 & SIGA-WTM

S3424

7300-1657:
0121

Overview

Standard Features

The SIGA-MM1 Monitor Module and SIGA-WTM Waterflow/
Tamper Module are part of EST’s Signature Series system. They
are intelligent analog addressable devices used to connect one
or two Class B normally-open Alarm, Supervisory, or Monitor type
dry contact Initiating Device Circuits (IDC). The function of the
SIGA-MM1 and SIGA-WTM is determined by the factory loaded
“personality code”.

• Monitor and waterflow/tamper applications
Includes Alarm with delayed latching (retard) for waterflow
applications, Supervisory, and Monitor.

The input modules gather analog information from the initiating
devices connected to them and convert it into digital signals.
The module’s on-board microprocessor analyzes the signal and
decides whether or not to input an alarm.
The microprocessor in each module provides four additional benefits - Self-diagnostics and History Log, Automatic Device Mapping, Stand-alone Operation and Fast, Stable Communication.

• Non-volatile memory
Permanently stores serial number, type of device, and job
number. Automatically updates historic information including
hours of operation, last maintenance date, number of alarms
and troubles, and time and date of last alarm.
• Automatic device mapping
Each module transmits wiring information to the loop controller regarding its location with respect to other devices on the
circuit.
• Electronic addressing
Permanently stores programmable address; there are no
switches or dials to set. Addresses are downloaded from a PC,
or the SIGA-PRO Signature Program/Service Tool.
• Intelligent module c/w integral microprocessor
All decisions are made at the module allowing lower
communication speed while substantially improving control
panel response time. Less sensitive to line noise and circuit wiring properties; twisted or shielded wire is not required.
• Ground fault detection by address
Detects ground faults right down to the device level.
• Designed for high ambient temperature operation
Install in ambient temperatures up to 120oF (49oC).
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Application

Installation

The duty performed by the SIGA-MM1 and SIGA-WTM is determined by their factory assigned sub-type code or “Personality
Code”.

The SIGA-MM1 and SIGA-WTM modules mount to North American
2-1/2 inch (64 mm) deep one-gang boxes and 1-1/2 inch (38 mm)
deep 4 inch square boxes with one-gang covers and SIGA-MP
mounting plates. The terminals are suited for #12 to #18 AWG
(2.5 mm2 to 0.75 mm2) wire size.

SIGA-WTM NORMALLY-OPEN ALARM - DELAYED LATCHING (Factory set Personality Code 2) - Assigned to one circuit.
Configures circuit 1 for Class B normally-open Waterflow Alarm
Switches. An ALARM signal is sent to the loop controller when
the input contact is closed for approximately 16 seconds. The
alarm condition is latched at the module.
SIGA-WTM NORMALLY-OPEN ACTIVE - LATCHING (Factory
set Personality Code 4) - Assigned to one circuit. Configures
circuit 2 for Class B normally open dry contact Supervisory and
Tamper Switches. An ACTIVE signal is sent to the loop controller
when the input contact is closed. The active condition is latched at
the module.
SIGA-MM1 NORMALLY-OPEN ACTIVE - NON-LATCHING
(Factory set Personality Code 3) - Assigned to one circuit.
Configures circuit 1 for Class B normally-open dry contact
monitoring input such as from Fans, Dampers, Doors, etc. An
ACTIVE signal is sent to the loop controller when the input contact
is closed. The active condition is not latched at the module.Compatibility

Edwards recommends that this module be installed according to
latest recognized edition of national and local fire alarm codes.
Electronic Addressing - The loop controller electronically
addresses each module, saving valuable time during system
commissioning. Setting complicated switches or dials is not
required. Each module has its own unique serial number stored
in its on-board memory. The loop controller identifies each device
on the loop and assigns a “soft” address to each serial number.
If desired, the modules can be addressed using the SIGA-PRO
Signature Program/Service Tool.
Personality codes are assigned by the factory. No user configuration is required for these modules.

Compatible electrical box

The Signature Series modules are compatible only with EST’s
Signature Loop Controller.

Warnings & Cautions

Wall plate, white
(1-gang)

This module will not operate without electrical power. As fires frequently cause power interruption, we suggest you discuss further
safeguards with your local fire protection specialist.

Testing & Maintenance
The module’s automatic self-diagnosis identifies when it is defective and causes a trouble message. The user-friendly maintenance
program shows the current state of each module and other pertinent messages. Single modules may be turned off (de-activated)
temporarily, from the control panel. Scheduled maintenance (Regular or Selected) for proper system operation should be planned to
meet the requirements of the Authority Having Jurisdiction (AHJ).
Refer to current NFPA 72 and ULC CAN/ULC 536 standards.
Availability of maintenance features is dependent on the fire alarm
system used.
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Typical Wiring
The module will accept #18 AWG (0.75mm2), #16 (1.0mm2), #14 AWG (1.50mm2), #12 AWG (2.50mm2) wire sizes.
Note: Sizes #16 AWG (1.0mm2) and #18 AWG (0.75mm2) are preferred for ease of installation. See Signature Loop Controller catalog
sheet for detailed wiring requirement specifications.
Initiating (Slave) Device Circuit Wire Specifications
Maximum Allowable Wire Resistance
50 ohms (25 ohms per wire) per Circuit
Maximum Allowable Wire Capacitance
0.1µF per Circuit
For Design Reference:
Wire Size
#18 AWG (0.75 mm²)
#16 AWG (1.00 mm²)
#14 AWG (1.50 mm²)
#12 AWG (1.50 mm²)

Model SIGA-WTM

Maximum Distance to EOLR
4,000 ft (1219 m)

Model SIGA-MM1

Notes
		 1

Maximum 25 ohms resistance per wire.

		 2

Maximum #12 AWG (2.5mm2) wire. Min. #18 (0.75mm2)

		3
		

Refer to Signature Loop Controller Installation Sheet for
wiring specifications.

		 4

Maximum 10 Vdc @ 350µA.

5)

All wiring power limited and supervised.

6)

This module will NOT support 2-wire smoke detectors.

Page 3 of 4

85001-0297

D ATA S H E E T
Not to be used for installation purposes. Issue 5

Specifications
Catalog Number
Description
Type Code
Contact us...
Email: edwards.fire@fs.utc.com
Web: www.est-fire.com
EST is an EDWARDS brand.
1016 Corporate Park Drive
Mebane, NC 27302
In Canada, contact Chubb Edwards...
Email: inquiries@chubbedwards.com
Web: www.chubbedwards.com
© 2013 UTC Fire & Security Americas
Corporation, Inc. All rights reserved.
Specifications subject to change
without notice. Edwards is part of UTC
Climate, Controls & Security, a unit of
United Technologies Corporation.

Address Requirements
Operating Current
Operating Voltage
Construction & Finish
Storage and Operating
Environment
LED Operation

Compatibility Agency Listings
Mounting

SIGA-MM1
SIGA-WTM
Monitor Module
Waterflow/Tamper Module
48 (factory set
49 (factory set
personality code 3)
personality code 2,4)
Uses One Module Address
Uses Two Module Addresses
Standby = 250µA;
Standby = 396µA;
Activated = 400µA
Activated = 680µA
15.2 to 19.95 Vdc (19 Vdc nominal)
High Impact Engineering Polymer one-gang front plate - White
Operating Temperature: 32ºF to 120ºF (0ºC to 49ºC)
Storage Temperature: -4ºF to 140ºF (-20ºC to 60ºC)
Humidity: 0 to 93% RH
On-board Green LED - Flashes when polled
On-board Red LED - Flashes when in alarm/active
Both LEDs - Glow steady when in alarm (stand-alone)
Use With Signature Loop Controller UL, ULC, CSFM, MEA
North American 2-1/2 inch (64 mm) deep one-gang boxes and
1-1/2 inch (38 mm) deep 4 inch square boxes with one-gang
covers and SIGA-MP mounting plates.

Ordering Information
Catalog
Number
SIGA-MM1
SIGA-WTM
Accessories
27193-11
27193-16
MFC-A
SIGA-MB4
SIGA-MP1
SIGA-MP2
SIGA-MP2L

Monitor Module - UL/ULC Listed
Waterflow/Tamper Module - UL/ULC Listed

Surface Mount Box - Red, 1-gang
Surface Mount Box - White, 1-gang
Multifunction Fire Cabinet
- Red, supports Signature Module Mounting Plates
Transponder Mounting Bracket (allows for mounting
two 1-gang modules in a 2-gang box)
Signature Module Mounting Plate, 1 footprint
Signature Module Mounting Plate, 1/2 footprint
Signature Module Mounting Plate, 1/2 extended footprint

Ship Wt
lbs (kg)
0.4 (.15)

1.0 (0.6)
7.0 (3.1)
0.4 (0.15)
1.5 (0.70)
0.5 (0.23)
1.02 (0.46)
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Description

EST Catalog u Intelligent Initiating

Manual Pull
Stations
SIGA-270, SIGA-270P,
SIGA-278

SIGA-270 SERIES

Patented
SIGA-278

MEA

Overview
The SIGA-270 and SIGA-278 series Manual Pull Stations are
part of EST’s Signature Series system. The SIGA-270 Fire Alarm
Manual Pull Stations feature our very familiar teardrop shape. They
are made from die-cast zinc and finished with red epoxy powdercoat paint complemented by aluminum colored stripes and markings. With positive pull-lever operation, one pull on the station
handle breaks the glass rod and turns in a positive alarm, ensuring
protection plus fool-proof operation. Presignal models (SIGA-270P)
are equipped with a general alarm (GA) keyswitch for applications
where two stage operation is required. The up-front highly visible
glass rod discourages tampering, but is not required for proper
operation.
EST’s double action single stage SIGA-278 station is a contemporary style manual station made from durable red colored lexan. To
initiate an alarm, first lift the upper door marked “LIFT THEN PULL
HANDLE”, then pull the alarm handle.

Standard Features
Note: Some features described here may not be supported by all control systems. Check your control panel’s Installation and Operation Guide for details.

• Traditional familiar appearance
SIGA-270 models feature our familiar teardrop design with
simple positive pull action and sturdy die-cast metal body.
• One stage (GA), two stage (pre-signal), and double action
models
SIGA-270 models are available for one or two stage alarm
systems. The single stage double action SIGA-278 features a
rugged Lexan housing with keyed reset mechanism.
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• Break glass operation
An up-front visible glass rod on the SIGA-270 discourages
tampering.
• Intelligent device with integral microprocessor
All decisions are made at the station allowing lower communication speed while substantially improving control panel
response time. Less sensitive to line noise and loop wiring
properties; twisted or shielded wire is not required.
• ADA Compliant
Meets ADA requirements for manual pull stations.
• Electronic Addressing with Non-volatile memory
Permanently stores programmable address, serial number,
type of device, and job number. Automatically updates historic
information including hours of operation, last maintenance
date, number of alarms and troubles, and time and date of last
alarm.
• Automatic device mapping
Each station transmits wiring information to the loop controller regarding its location with respect to other devices on the
circuit.
• Stand-alone operation
The station inputs an alarm even if the loop controller’s polling
interrogation stops.
• Diagnostic LEDs
Status LEDs; flashing GREEN shows normal polling; flashing
RED shows alarm state.
• Designed for high ambient temperature operation
Install in ambient temperatures up to 120 °F (49 °C).
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Application

Typical Wiring

The operating characteristics of the fire alarm stations are determined by their sub-type code or “Personality Code”. NORMALLYOPEN ALARM - LATCHING (Pesonality Code 1) is assigned by the
factory; no user configuration is required. The device is configured
for Class B IDC operation. An ALARM signal is sent to the loop
controller when the station’s pull lever is operated. The alarm condition is latched at the station.

The fire alarm station’s terminal block accepts #18 AWG (0.75mm2)
to #12 AWG (2.5mm2) wire sizes. See Signature Loop Controller
catalog sheet for detailed wiring requirement specifications.
Wiring Notes
1 Refer to Signature Loop Controller manual for maximum 		
		 wire distance.
2. All wiring is power limited and supervised.

Compatibility
Signature Series manual stations are compatible only with EST’s
Signature Loop Controller.

Warnings & Cautions
This device will not operate without electrical power. As fires frequently cause power interruption, we suggest you discuss further
safeguards with your local fire protection specialist.

Testing & Maintenance
To test (or reset) the station simply open the station and operate
the exposed switch. The SIGA-270 series are opened with a tool;
the SIGA-278 requires the key which is supplied with that station.
The station’s automatic self-diagnosis identifies when it is defective and causes a trouble message. The user-friendly maintenance
program shows the current state of each Signature series device
and other pertinent messages. Single devices may be deactivated
temporarily, from the control panel. Availability of maintenance
features is dependent on the fire alarm system used.

Figure 4. Single Stage Systems

Scheduled maintenance (Regular or Selected) for proper system
operation should be planned to meet the requirements of the
Authority Having Jurisdiction (AHJ). Refer to current NFPA 72 and
ULC CAN/ULC 536 standards.

Figure 5. Two Stage Systems
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Installation
Single-stage Signature Series fire alarm manual pull stations mount to North American 2½ inch (64 mm) deep 1-gang boxes.
Two stage presignal (270P) models require 1½ inch (38 mm) deep 4-inch square boxes with 1-gang, ½-inch raised covers. Openings
must be angular. Rounded openings are not acceptable. Recommended box: Steel City Model 52-C-13; in Canada, use Iberville Model CI52-C-49-1/2.
All models include terminals are suited for #12 to #18 AWG (2.5 mm2 to 0.75 mm2) wire size. Edwards recommends that these fire alarm
stations be installed according to latest recognized edition of national and local fire alarm codes.
Electronic Addressing: The loop controller electronically addresses each manual station, saving valuable time during system commissioning. Setting complicated switches or dials is not required. Each station has its own unique serial number stored in its on-board
memory. The loop controller identifies each device on the loop and assigns a “soft” address to each serial number. If desired, the stations
can be addressed using the SIGA-PRO Signature Program/Service Tool.

Figure 1. SIGA-278 installation

Figure 2. SIGA-270, SIGC-270F, SIGC-270B installation
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Figure 3. SIGA-270P, SIGC-270PB installation
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Specifications
Catalog Number
Contact us...

Description

Email: edwards.fire@fs.utc.com
Web: www.est-fire.com

Addressing
Requirements

EST is an EDWARDS brand.

Operating Current

1016 Corporate Park Drive
Mebane, NC 27302

Construction & Finish

In Canada, contact Chubb Edwards...
Email: inquiries@chubbedwards.com
Web: www.chubbedwards.com

Type Code
Operating Voltage

© 2013 UTC Fire & Security Americas
Corporation, Inc. All rights reserved.
Specifications subject to change
without notice. Edwards is part of UTC
Climate, Controls & Security, a unit of
United Technologies Corporation.

Storage and Operating
Environment
LED Operation
Compatibility
Agency Listings

SIGA-270, SIGCSIGA-270P,
270F, SIGC-270B
SIGC-270PB
SIGA-278
Double Action
Single Action
Single Action -Two
- One Stage
- One Stage
Stage (Presignal)
Uses 1 Module
Uses 1 Module
Uses 2 Module
Address
Address
Addresses
Standby = 250µA
Standby = 250µA
Standby = 396µA
Activated = 400µA
Activated = 400µA
Activated = 680µA
Lexan - Red with
Diecast Zinc - Red Epoxy
white markings
with aluminum markings
Factory Set
15.2 to 19.95 Vdc (19 Vdc nominal)
Operating Temperature: 32ºF to 120ºF (0ºC to 49ºC)
Storage Temperature: -4ºF to 140ºF (-20ºC to 60ºC) Humidity: 0 to 93%
RH
On-board Green LED - Flashes when polled
On-board Red LED - Flashes w hen in alarm
Both LEDs - Glow steady when in alarm (stand-alone)
Use With: Signature Loop Controller
UL, ULC (note 1), MEA, CSFM

Note: SIGC-270F, SIGC-270B and SIGC-270PB are ULC listed only. Suffix “F” indicates French markings.
Suffix “B” indicates English/French biling ual markings.

Ordering Information
Catalog
Number
SIGA-270
SIGC-270F
SIGC-270B
SIGA-270P
SIGC270PB
SIGA-278
Accessories
32997
276-K2
276-K1
27165
270-GLR
276-GLR
276B-RSB

GA Key w/Tag - for pre-signal station (CANADA ONLY)
GA Key - for pre-signal station (USA ONLY)
Station Reset Key, Supplied with all Key Reset Stations
12 Glass Rods - for SIGA-270 series (CANADA ONLY)
20 Glass Rods - for SIGA-270 series (USA ONLY)
20 Glass Rods - for SIGA-278 series
Surface Mount Box, Red - for SIGA pull stations

1 (0.5)

0.1 (.05)

1 (0.6)
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Description
One Stage Fire Alarm Station, English Markings - UL/ULC Listed
One Stage Fire Alarm Station, French Markings - ULC Listed
One Stage Fire Alarm Station, French/English Markings - ULC Listed
Two Stage (Presignal) Fire Alarm Station, English Markings - UL/ULC
Listed
Two Stage (Presignal) Fire Alarm Station, French/English Markings
- ULC Listed
Double Action (One Stage) Fire Alarm Station, English Markings
- UL/ULC Listed

Ship
Wt. lbs
(kg)

EDWARDS Catalog f Intelligent Initiating Devices

LIFE SAFETY

&

INCIDENT MANAGEMENT

Intelligent Smoke
Detector
SIGA-PD

S853

Overview

Standard Features

The Signature Series SIGA-PD optical smoke detector brings advanced sensing technology to a practical design that increases efﬁciency, saves installation time, cuts costs, and extends life safety
and property protection capabilities. Continuous self-diagnostics
ensure reliability over the long-haul, while environmental compensation helps reduce maintenance costs.

Note: Some features described here may not be supported by
all control systems. Check your control panel’s Installation and
Operation Guide for details.

Like all Signature Series detectors, the SIGA-PD is an intelligent
device that gathers analog information from its optical sensor,
converting this data into digital signals. To make an alarm decision,
the detector’s on-board microprocessor measures and analyzes
sensor readings and compares this information to historical data.
Digital ﬁlters remove signal patterns that are not typical of ﬁres,
thus virtually eliminating unwanted alarms.

• Uses Existing Wiring

• Next Generation Optical Smoke Sensing Technology
• Wide 0.53 to 3.94 %/ft. (1.7 to 12.35 %/m) smoke obscuration

• Automatic Device Mapping
• Up To 250 Total Signature Addresses Per Loop
• Two Levels of Environmental Compensation
• Two Levels of Dirty Detector Warning
• Twenty Pre-Alarm Settings
• Five Sensitivity Settings
• Non-Volatile Memory
• Electronic Addressing
• Identiﬁcation of Dirty or Defective Detectors
• Automatic Day/Night Sensitivity Adjustment
• Bicolor (Green/Red) Status Led
• Standard, Relay, Fault Isolator, and Audible Mounting Bases
• Sensor Markings Provide Easy Testing Identiﬁcation
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Application

Testing & Maintenance

The SIGA-PD detects extremely small particles of combustion and
triggers an alarm at the ﬁrst sign of smoke. Thanks to its highperformance forward-scattering reﬂective response technology,
the photoelectric smoke sensor responds quickly and reliably to
a wide range of ﬁre types, especially slow burning ﬁres fuelled by
combustibles typically found in modern multi-use buildings.

Each detector automatically identiﬁes when it is dirty or defective
and causes a “dirty detector” message. The detector’s sensitivity measurement can also be transmitted to the loop controller. A
sensitivity report may be printed to satisfy NFPA sensitivity measurements, which must be conducted at the end of the ﬁrst year
and every two years thereafter.

Compatibility

The user-friendly maintenance program shows the current state
of each detector and other pertinent messages. Single detectors
may be turned off temporarily from the control panel. Availability of
maintenance features is dependent on the ﬁre alarm system used.

The SIGA-PD detector is compatible only with the Signature Loop
Controller.

Accessories
Installation
Signature Series detectors mount
to North American 1-gang boxes,
3-1/2 inch or 4 inch octagon
boxes, and to 4 inch square electrical boxes 1-1/2 inches (38 mm)
deep. They mount to European
BESA and 1-gang boxes with 60.3
mm ﬁxing centers. See mounting
base installation and wiring for
more information.

Self-locking tab

LED Indicator

Sensing and reporting technology
The microprocessor in each detector provides additional beneﬁts Self-diagnostics and History Log, Automatic Device Mapping, and
Fast, Stable Communication.
Self-diagnostics and History Log - Each Signature Series
detector constantly runs self-checks to provide important maintenance information. The results of the self-check are automatically
updated and permanently stored in the detector’s non-volatile
memory
Automatic Device Mapping - The loop controller learns where
each device’s serial number address is installed relative to other
devices on the circuit. The mapping feature provides supervision
of each device’s installed location to prevent a detector from being
reinstalled (after cleaning etc.) in a different location from where it
was originally.
Fast Stable Communication - On-board intelligence means less
information needs to be sent between the detector and the loop
controller. Other than regular supervisory polling response, the
detector only needs to communicate with the loop controller when
it has something new to report.
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Detector mounting bases have wiring terminals that are accessible from the “room-side” after mounting the base to the electrical
box. The bases mount to North American 1-gang boxes and to
3½ inch or 4 inch octagon boxes, 1½ inches (38 mm) deep. They
also mount to European BESA and 1-gang boxes with 60.3 mm
ﬁxing centers. The SIGA-SB4, SIGA-RB4, and SIGA-IB4 mount to
North American 4 inch sq. electrical boxes in addition to the above
boxes. They include the SIGA-TS4 Trim Skirt, which is used to
cover the “mounting ears” on the base. The SIGA-AB4G mounts
to a 4 inch square box only.

SIGA-AB4G/T/LF
Audible Base

SIGA-SB
Standard Base

SIGA-IB
Isolator Base

SIGA-RB
Relay Base

SIGA-LED
Remote LED

Remote LED SIGA-LED - The remote LED connects to the
SIGA-SB or SIGA-SB4 Standard Base only. It features a North
American size 1-gang plastic faceplate with a white ﬁnish and red
alarm LED.
SIGA-TS4 Trim Skirt - Supplied with 4 inch bases, it can also
be ordered separately to use with the other bases to help hide
surface imperfections not covered by the smaller bases.
Sounder Bases - Signature Series sounder bases are designed
for use where localized or group alarm signaling is required.
• SIGA-AB4G bases provide sounder capability to Signature
Series to heat and smoke detectors. They are not intended
for use with combination carbon monoxide detectors in Fireplus-CO mode.
• SIGA-AB4GT bases provide sounder capability to Signature
Series smoke and heat detectors, as well as carbon monoxide detectors when used with a SIGA-TCDR Temporal Pattern
Generator.
• SIGA-AB4G-LF bases provide 520 Hz low frequency
sounder capability to Signature Series smoke and heat detectors, as well as carbon monoxide detectors when used with a
SIGA-TCDR Temporal Pattern Generator. The SIGA-AB4G-LF
is suitable for applications requiring low frequency audible
tones.
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Typical Wiring
The detector mounting bases accept #18 AWG (0.75mm2), #16
(1.0mm2), #14 AWG (1.5mm2), and #12 AWG (2.5mm²) wire sizes.
Sizes #16 AWG (1.0mm2) and #18 AWG (0.75mm2) are preferred
for ease of installation.
Standard Detector Base, SIGA-SB, SIGA-SB4
This is the basic mounting base
for EDWARDS Signature Series
detectors. The SIGA-LED Remote LED is supported by this
Base.
Term
1
2
3
4
4
5
6
7

Description
Not Used
DATA IN/OUT (+)
Not Used
DATA IN (-)
Remote LED (-)
Remote LED (+)
Not Used
DATA OUT (-)

Remote LED
Max resistance
per wire
must not exceed
10 Ohms

Audible Sounder Bases, Fire Mode
AB4GT, AB4G, AB4G-LF sounder bases

SIGA-AB4GT,
SIGA-AB4G,
SIGA-AB4G-LF:
Volume Setting
Default = High
Cut/remove
jumper for
low dB

SIGA-AB4G-LF:
Output Mode
Default = Fire
Cut/remove jumper for
Fire plus CO

Jumper cuts

SIG+ SIG-

SIGA-AB4G:
Tone Setting
Default = Temporal
Cut/remove jumper for
Steady

DATA- DATA- DATA+
OUT
IN IN/OUT

SIGA-AB4GT:
Not Used
DATA IN (-)

DATA OUT (-)
DATA OUT (+)
To Next Device

DATA IN (+)
From Signature Controller
or Previous Device

24 Vdc in
From power supply
or previous base +

- 24 Vdc out
+ To next base or EOL relay
-

Data in From Signature Controller
or previous device +

Isolator Detector Base, SIGA-IB, SIGA-IB4
This base includes a built-in line fault isolator for use on Class A
circuits. A detector must be installed for it to operate. The isolator
base does not support the SIGA-LED Remote LED.
The isolator operates as follows:
- a short on the line causes all isolators to open within 23 msec
- at 10 msec intervals,
beginning on one side
of the Class A
circuit nearest the loop
controller, the isolators
close to provide the
next isolator down the
line with power
- when the isolator next
to the short closes, it reopens within 10
msec.
The process repeats beginning on the
other side of the loop controller.

Data out
to next Signature device

+

Warnings & Cautions
• This detector does not operate without electrical power. As
ﬁres frequently cause power interruption, discuss further
safeguards with the local ﬁre protection specialist.
• This detector does not sense ﬁres in areas where smoke
cannot reach the detector. Smoke from ﬁres in walls, roofs,
or on the opposite side of closed doors may not reach the
detector.

Term Description
1
Not Used
2
DATA IN/OUT (+)
3
DATA IN (-)
4
Not Used
5
Not Used
6
DATA OUT (-)
7
Not Used

• Photoelectric detectors have a wide range of ﬁre-sensing
capabilities and are best suited for detecting slow, smoldering ﬁres.
• In Canada, install according to CAN/ULC-S524 Standard for
the Installation of Fire Alarm Systems, CSA C22.1 Canadian
Electrical Code, and the local authority having jurisdiction.

Relay Detector Base, SIGA-RB, SIGA-RB4
This base includes a relay. Normally Open or Normally Closed
operation is selected during installation. The dry contact is rated
for 1 amp (pilot duty) @ 30 Vdc.
The relay’s position is supervised
to avoid accidentally jarring it out
of position. The SIGA-RB can be
operated as a control relay if programmed to do so at the control
panel. The relay base does not
support the SIGA-LED Remote
CONTACT RATING
LED.
1.0 Amp @ 30 VDC
(Pilot Duty)
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Term
1
2
3
4
5
6
7

Description
Normally Open
DATA IN/OUT (+)
Common
DATA IN (-)
Not Used
Normally-Closed
DATA OUT (-)
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Dimensions
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Speciﬁcations
Operating voltage
Normal operating current
Alarm current
Smoke Sensitivity Range
Vibration level
Air velocity
Wall mounting
Compatible bases
Compatible detector testers
Operating environment
Construction
Storage temperature
Environmental compensation
Agency Listings

15.20 to 19.95 VDC
32 μA
32 μA
UL/ULC: 0.53 to 3.94 %/ft. (1.7 to 12.35 %/m) obscuration
10 to 35 Hz, with an amplitude of 0.01 in.
0 to 4,000 ft./min (0 to 20 m/s)
12 in. (305 mm) max. from ceiling
See Ordering Information
Testiﬁre 1000, Testiﬁre 2000
32 to 120°F (0 to 49°C), 0 to 93% RH, noncondensing
High Impact Engineering Polymer, White
-4 to 140°F (-20 to 60°C)
Automatic
CAN/ULC-S529, UL 268, UL 268A

Ordering Information
Ship Wt.
lbs (kg)
0.4 (0.16)

Intelligent Optical Smoke Detector

Accessories
SIGA-SB
SIGA-SB4
SIGA-RB
SIGA-RB4
SIGA-IB
SIGA-IB4
SIGA-LED
SIGA-AB4G
SIGA-AB4G-LF
SIGA-AB4GT
SIGA-TS4
SIGA-TS
SIGA-DMP
SIGA-RTA
SIGA-VA

Detector Mounting Base - Standard
4-inch Detector Mounting Base c/w Trim Skirt
Detector Mounting Base w/Relay
4-inch Detector Mounting Base w/Relay, c/w Trim Skirt
Detector Mounting Base w/Fault Isolator
4-inch Detector Mounting Base w/ Fault Isolator, c/w Trim Skirt
Remote Alarm LED (not for EN54 applications)
Audible (Sounder) Base for Fire Detectors
Low Frequency Audible (Sounder) Base for CO and Fire Detectors
Audible (Sounder) Base for CO and Fire Detectors
Trim Skirt (supplied with 4-inch bases)
Trim Skirt - (optional for non 4-inch bases)
Detector Mounting Plate
Detector Removal Tool
Detector Cleaning Tool

Description

0.2 (.09)

0.3 (0.15)
0.3 (0.15)
0.3 (0.15)
0.1 (0.04)
0.1 (0.04)
3.0 (1.4)

E85001-0646

D ATA S H E E T
Not to be used for installation purposes. Issue 1

10-11-16

Page 4 of 4

Catalog
Number
SIGA-PD

EST Catalog  Intelligent Initiating Devices

Intelligent Heat
Detectors with
Optional
CO Sensors

SIGA2-HFS, SIGA2-HRS, SIGA2-HCOS
5278-1657:
0300

S853

Overview

Standard Features

Signature Series fixed temperature and rate-of-rise heat detectors bring advanced sensing technology to a practical design
that increases efficiency, saves installation time, cuts costs, and
extends property protection capabilities. Continuous self-diagnostics ensure reliability over the long-haul, while the latest thermister
technology makes these detectors ideal whereever dependable
heat detection is required. With their modular CO sensor, these
devices pull double-duty — continually monitoring the environment for heat from combustion, as well as its invisible yet deadly
companion, carbon monoxide.

Note: Some features described here may not be supported by
all control systems. Check your control panel’s Installation and
Operation Guide for details.

Like all Signature Series detectors, these are intelligent device
that gather analog information from their heat and CO sensor (if
present), converting this data into digital signals. To make an alarm
decision, the detector’s on-board microprocessor measures and
analyzes sensor readings and compares this information to historical data. Digital filters remove signal patterns that are not typical of
fires, thus virtually eliminating unwanted alarms.
The SIGA2-HCOS is a fixed temperature heat detector that
includes an advanced carbon monoxide sensor and daughterboard. When the electrochemical cell reaches its end of life after
approximately six years, the detector signals a trouble condition
to the control panel. The sensor/daughterboard module is fieldreplaceable.
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• Fixed temperature or rate-of-rise heat detection with optional
carbon monoxide sensor
• Field-replacable carbon monoxide sensor/daughterboard
module
• Uses existing wiring
• Automatic device mapping
• Ground fault detection by module
• Up to 250 devices per loop
• Non-volatile memory
• Electronic addressing
• Bicolor (green/red) status LED
• Standard, relay, fault isolator, and audible mounting bases
• 50 foot (15.2 meter) spacing
• 15 °F (9 °C) per minute rate-of-rise alarm point (HRS)
• 135 °F (57 °C) fixed temperature alarm point (HFS/HRS/HCOS)
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Application

Sensing and reporting technology

Heat detection
SIGA2-HRS combination fixed temperature/rate-of-rise heat detectors provide a 15 °F (9 °C) per minute rate-of-rise heat sensor
for the detection of fast-developing fires, as well as a 135°F (57°C)
fixed temperature sensor for slow building-fires. The heat sensor
monitors the temperature of the air and determines whether an
alarm should be initiated.

The microprocessor in each detector provides four additional benefits - Self-diagnostics and History Log, Automatic Device Mapping, Stand-alone Operation and Fast, Stable Communication.

SIGA2-HFS and SIGA2-HCOS fixed temperature heat detectors
provide a 135°F (57°C) fixed-temperature heat sensor for the detection of heat due to fire. The heat sensor monitors the temperature of
the air and determines whether an alarm should be initiated.
Carbon monoxide detection
The SIGA2-HCOS includes a replaceable chemical cell for the detection of carbon monoxide (CO). CO detection has rapidly become
a standard part of life safety strategies everywhere. Monitored CO
detection is becoming mandated with increasing frequency in all
types of commercial applications, but particularly in occupancies
such as hotels, rooming houses, dormitories, day care facilities,
schools, hospitals, assisted living facilities, and nursing homes. In
fact, more than half of the U.S. population already lives in states
requiring the installation of CO detectors in some commercial occupancies. This is because carbon monoxide is the leading cause of
accidental poisoning deaths in America. Known as the “Silent Killer,”
CO is odorless, tasteless, and colorless. It claims nearly 500 lives,
and results in more than 15,000 hospital visits annually.

Installation
Signature Series detectors
mount to North American
1-gang boxes, 3-1/2 inch
or 4 inch octagon boxes,
and to 4 inch square electrical boxes 1-1/2 inches (38
mm) deep. They mount to
European BESA and 1-gang
boxes with 60.3 mm fixing
centers. See mounting base
installation and wiring for
more information.

Installation
1
2

1. Tamper-resist lever arm on base
(Break off to disable.)

Self-diagnostics and History Log - Each Signature Series
detector constantly runs self-checks to provide important maintenance information. The results of the self-check are automatically
updated and permanently stored in the detector’s non-volatile
memory
Automatic Device Mapping - The loop controller learns where
each device’s serial number address is installed relative to other
devices on the circuit. The mapping feature provides supervision
of each device’s installed location to prevent a detector from being
reinstalled (after cleaning etc.) in a different location from where it
was originally.
Stand-alone Operation - A decentralized alarm decision by the
detector is guaranteed. On-board intelligence permits the detector
to operate in stand-alone mode. If loop controller CPU communications fail for more than four seconds, all devices on that circuit
go into stand-alone mode. The circuit acts like a conventional
alarm receiving circuit.
Fast Stable Communication - On-board intelligence means less
information needs to be sent between the detector and the loop
controller. Other than regular supervisory polling response, the
detector only needs to communicate with the loop controller when
it has something new to report.

Accessories
Detector mounting bases have wiring terminals that are accessible from the “room-side” after mounting the base to the electrical
box. The bases mount to North American 1-gang boxes and to
3½ inch or 4 inch octagon boxes, 1½ inches (38 mm) deep. They
also mount to European BESA and 1-gang boxes with 60.3 mm
fixing centers. The SIGA-SB4, SIGA-RB4, and SIGA-IB4 mount to
North American 4 inch sq. electrical boxes in addition to the above
boxes. They include the SIGA-TS4 Trim Skirt which is used to
cover the “mounting ears” on the base. The SIGA-AB4G mounts
to a 4” square box only.

2. Access slot for tamper-resist mechanism

Testing & Maintenance
The user-friendly maintenance program shows the current state
of each detector and other pertinent messages. Single detectors
may be turned off temporarily from the control panel. Availability
of maintenance features is dependent on the fire alarm system
used. When the CO sensor’s electrochemical cell reaches its end
of life, the detector signals a trouble condition to the control panel.
The sensor/daughterboard module is field-replaceable. Scheduled
maintenance (Regular or Selected) for proper detector operation
should be planned to meet the requirements of the Authority Having Jurisdiction (AHJ). Refer to current NFPA 72, NFPA 720, and
ULC CAN/ULC 536 standards.

Compatibility

SIGA-AB4G/T
Audible Base

SIGA-SB
Standard Base

SIGA-IB
Isolator Base

SIGA-RB
Relay Base

SIGA-LED
Remote LED

Remote LED SIGA-LED - The remote LED connects to the
SIGA-SB or SIGA-SB4 Standard Base only. It features a North
American size 1-gang plastic faceplate with a white finish and red
alarm LED.
SIGA-TS4 Trim Skirt - Supplied with 4 inch bases, it can also
be ordered separately to use with the other bases to help hide
surface imperfections not covered by the smaller bases.
SIGA-AB4G and SIGA-AB4GT - These sounder bases are designed for use where localized or group alarm signaling is required.
The SIGA-AB4G is compatible with Signature Series smoke and
heat detectors. The SIGA-AB4GT sounder base, when used with
the SIGA-TCDR Temporal Pattern Generator module, adds an
audible output function to any Signature Series detector, including
fire and CO detectors.

SIGA2 series detectors are compatible only with the Signature
Loop Controller.
Page 2 of 4
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Typical Wiring
The detector mounting bases accept #18 AWG (0.75mm2), #16
(1.0mm2), #14 AWG (1.5mm2), and #12 AWG (2.5mm²) wire sizes.
Note: Sizes #16 AWG (1.0mm ) and #18 AWG (0.75mm ) are
preferred for ease of installation. See Signature Loop Controller
catalog sheet for detailed wiring requirement specifications.
2

2

Audible Detector Base for CO
and Fire Detectors, SIGA-AB4GT
The Signature Series AB4GT sounder base, when used with the
SIGA-TCDR Temporal Pattern Generator, adds an audible output
function to any Signature Series detector. For more information on
this device, refer to Data Sheet 85001-0623 -- Sounder Base for
CO and Fire Detectors.

Standard Detector Base, SIGA-SB, SIGA-SB4
This is the basic mounting base
for Edwards Signature Series detectors. The SIGA-LED Remote
LED is supported by the Standard Base.
Term Description
1
Not Used
2
DATA IN/OUT (+)
3
Not Used
4
DATA IN (-)
5
Remote LED (-)
6
Remote LED (+)
7
Not Used
8
DATA OUT (-)

4

Remote LED
Max resistance
per wire
must not exceed
10 Ohms

DATA IN (-)

DATA OUT (-)
TCDR Riser +
TCDR Riser SLC +

DATA OUT (+)
To Next Device

DATA IN (+)
From Signature Controller
or Previous Device

TCDR Riser +
TCDR Riser SLC +

SLC SLC -

Isolator Detector Base, SIGA-IB, SIGA-IB4
This base includes a built-in line fault isolator for use on Class A
circuits. A detector must be installed for it to operate. The isolator
base does not support the SIGA-LED Remote LED.
The isolator operates as follows:
- a short on the line causes all isolators to open within 23 msec
- at 10 msec intervals,
beginning on one side
of the Class A 		
circuit nearest the loop
controller, the isolators
close to provide the
next isolator down the
line with power
- when the isolator next to
the short closes, reopens within 10 msec.
The process repeats beginning on the
other side of the loop controller.

1.0 Amp @ 30 VDC
(Pilot Duty)
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Volume setting. Default is high volume. For low volume, cut trace per item 4.

2.

Reserved for future use. Do not cut.

3.

Reserved for future use. Do not cut.

4.

To configure output volume, cut trace as shown.

5.

To next SIGA-AB4GT sounder base or EOL relay.

6.

SLC_OUT to next intelligent addressable device.

7.

SLC_IN from intelligent addressable controller or previous device.

8.

From SIGA-TCDR Temporal Pattern Generator or previous SIGA-AB4GT
sounder base.

Audible Detector Base, SIGA-AB4G
Term Description
1
Not Used
2
DATA IN/OUT (+)
3
DATA IN (-)
4
Not Used
5
Not Used
6
DATA OUT (-)
7
Not Used

This base is designed for use where localized or group alarm signaling is required. When the detector senses an alarm condition,
the audible base emits a local alarm signal. The optional SIGA-CRR
Polarity Reversal Relay can be used for sounding to other audible
bases on the same 24 Vdc circuit.
Volume setting

Relay Detector Base, SIGA-RB, SIGA-RB4
This base includes a relay. Normally open or closed operation
is selected during installation.
The dry contact is rated for 1 amp
(pilot duty) @ 30 Vdc. The relay’s
position is supervised to avoid accidentally jarring it out of position.
The SIGA-RB can be operated as
a control relay if programmed to
do so at the control panel (EST3
V.2 only). The relay base does not
support the SIGA-LED Remote
CONTACT RATING
LED.

1.

Tone setting

Default = High volume
Cut for low volume

Default = Temporal pattern
Cut for steady tone
SIG+

SIG-

DATA- DATA- DATA+
OUT
IN IN/OUT

To configure output volume
or tone, cut the circuit board
as shown.

24 Vdc in From power supply or +
previous base
Data in
From Signature controller or
previous device +

Term
1
2
3
4
5
6
7

Description
Normally Open
DATA IN/OUT (+)
Common
DATA IN (-)
Not Used
Normally-Closed
DATA OUT (-)

-

24 Vdc out

+ To next base or EOL relay
-

Data out
+ To next Signature device

Relay and Audible Bases operate as follows:
- at system power-up or reset, the relay is de-energized
- when a detector is installed in the base with the power 		
on, the relay energizes for four seconds, then de-energizes
- when a detector is removed from a base with the power on, 		
the relay is de-energized
- when the detector enters the alarm state, the relay is energized.
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Warnings & Cautions
•

This detector does not operate without electrical power. As fires frequently cause
power interruption, discuss further safeguards with the local fire protection specialist.

•

This detector does not sense fires in areas where heat cannot reach the detector.
Heat from fires in walls, roofs, or on the opposite side of closed doors may not reach
the detector.

•

This heat detector by itself does not provide life safety protection Use this detector
with ionization and/or photoelectric smoke detectors.

•

This detector does not detect oxygen levels, smoke, toxic gases, or flames. Use this
device as part of a broad-based life safety program which includes a variety of information sources pertaining to heat and smoke levels, extinguishment systems, visual
and audible devices, and other safety measures.

•

Independent studies indicate that heat detectors should only be used when property
protection alone is involved. Never rely on heat detectors as the sole means of fire
protection.

Contact us...
Email: edwards.fire@fs.utc.com
Web: www.est-fire.com
EST is an EDWARDS brand.
1016 Corporate Park Drive
Mebane, NC 27302
In Canada, contact Chubb Edwards...
Email: inquiries@chubbedwards.com
Web: www.chubbedwards.com
© 2013 UTC Fire & Security Americas
Corporation, Inc. All rights reserved.
Specifications subject to change
without notice. Edwards is part of UTC
Climate, Controls & Security, a unit of
United Technologies Corporation.

Specifications
Normal operating current
Standalone alarm current
Alarm Current
Rate-of-rise alarm point
Fixed temperature alarm point
Operating voltage
Maximum spacing
Construction
Mounting
Shipping weight
Compatible bases
Operating environment
Storage temperature

SIGA2-HRS
45 µA
18 mA
45 µA
15°F (9°C)/min.

SIGA2-HFS
SIGA2-HCOS
45 µA
45 µA
18 mA
18 mA
45 µA
45 µA
N/A
N/A
130 to 140°F (54 to 60°C)
15.20 to 19.95 VDC
50 ft. (15.2 m) centers*
High impact engineering polymer
Plug-in
0.44 lb. (164 g)
See Ordering Information
32 °F to 100 °F (0 °C to 38 °C), 0 to 93% RH, noncondensing
− 4 °F to 140 °F (− 20 °C to 60 °C)

*When replacing SIGA-HRS/HFS ensure spacing is 50ft or less.

Ordering Information
Catalog
Number
SIGA2-HRS
SIGA2-HFS
SIGA2-HCOS
SIGA2-HCOS-CA
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Intelligent combination fixed temperature/rate-of-rise heat detector
Intelligent fixed temperature heat detector
Intelligent fixed temperature heat detector with CO sensor
Intelligent fixed temperature heat detector with CO sensor
(for use in Canadian markets only)

Detector Mounting Base - Standard
4-inch Detector Mounting Base c/w Trim Skirt
Detector Mounting Base w/Relay
4-inch Detector Mounting Base w/Relay, c/w Trim Skirt
Detector Mounting Base w/Fault Isolator
4-inch Detector Mounting Base w/ Fault Isolator, c/w Trim Skirt
Remote Alarm LED (not for EN54 applications)
Audible (Sounder) Base for Fire Detectors
Audible (Sounder) Base for CO and Fire Detectors
Temporal Pattern Generator
Trim Skirt (supplied with 4-inch bases)
Replacement CO Sensor

Ship Wt.
lbs (kg)
0.4 (0.16)
0.4 (0.16)
0.4 (0.16)
0.4 (0.16)

0.2 (.09)

0.3 (0.15)
0.3 (0.15)
0.3 (0.15)
0.1 (.04)
0.1 (.04)
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Accessories
SIGA-SB
SIGA-SB4
SIGA-RB
SIGA-RB4
SIGA-IB
SIGA-IB4
SIGA-LED
SIGA-AB4G
SIGA-AB4GT
SIGA-TCDR
SIGA-TS4
2-CORPL

Description

EST Catalog u Intelligent Initiating

Intelligent Duct
Smoke Detector
SIGA-SD

3242-1657:
0223

S853

Overview

Standard Features

The Edwards SuperDuct Signature Series smoke detector is the
most advanced and most reliable device in its class. Designed for
easy installation and superb reliability, SuperDuct represents the
perfect balance of practical design and advanced technology.

• Less than 2" deep for easy installation and applications where
space is tight

SuperDuct detectors feature a unique design that speeds installation and simplifies maintenance. Removable dust filters, conformally coated circuit boards, and optional water-resistant gaskets
keep contaminants away from components, ensuring years of
trouble-free service. When cleaning is required, the assemblies
come apart easily and snap back together in seconds.
A Signature Series photoelectric sensor is incorporated into
the design of each SIGA-SD duct smoke detector. This sensor
inherits the power and benefits of this exceptional line of intelligent
devices.
Signature Series sensors gather analog information from their
smoke sensing elements and convert it into digital signals. The
sensor measures and analyses these signals and compares the
information to historical readings and time patterns to make an
alarm decision. Digital filters remove signal patterns that are not
typical of fires, which virtually eliminates unwanted alarms.
WARNING: Duct detectors have specific limitations. Duct detectors are not a
substitute for an open area smoke detector. Duct detectors are not a substitute
for early warning detection or a replacement for a building’s regular fire detection
system. Smoke detectors are not designed to detect toxic gases which can build up
to hazardous levels in some fires. These devices will not operate without electrical
power. As fires frequently cause power interruptions, Edwards suggests you discuss
further safeguards with your local fire protection specialist.
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• -4°F to 158°F (-20°C to 70°C) operating range with 100 ft/min.
to 4,000 ft/min air velocity rating assures reliability under harsh
environmental conditions
• Status LEDs remain visible through clear assembly cover
• Cover monitor switch for added security
• Standard sampling tube spacing for easy drop-in migration
from other detectors
• Sampling tube can be installed with or without the cover in
place and can be rotated in 45-degree increments to ensure
proper alignment with duct airflow
• 15.2 to 19.95 Vdc operation
• Magnet-activated test switch
• One Form C auxiliary alarm relay for controlling ancillary equipment (e.g., HVAC controls)
• No special tools required for easy access to field connections
• Signature Series intelligence
• Environmental compensation with differential sensing for reliable, stable, and drift-free sensitivity
• Wide 0.79% to 2.46% obscuration/ft. smoke sensitivity
• Identification of dirty or defective detectors

85001-0584
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Application
SuperDuct detectors are ideally suited to duct smoke detection
applications where early indication of combustion is required within
the confined space of ventilation ductwork. Its primary purpose
is to provide early warning of an impending fire and to prevent
smoke from circulating throughout the building. It is typically used
to detect smoke in the supply side of the HVAC system but can
provide supervision of the return side as well.
Protected premises
Alarm relay
output

Remote
test
station

Duct smoke
detector

Return
air

Duct smoke
detector

Supply
air

HVAC
unit

Alarm relay
output
FACP

Remote
test
station

SuperDuct detectors continually sample air flow in the HVAC duct
and initiate an alarm condition whenever smoke is detected. An
alarm is activated when the quantity (percent obscuration) of
combustion products in that air sample exceeds the detector’s
sensitivity setting.
Signature Series Intelligence
Like all Signature detectors, the SIGA-SD features electronic
addressing and issues a dirty sensor warning when it reaches its
preset limit. The dirty sensor warning indicates the sensor is operating within its specified limits but is in need of servicing. When
the detector’s ability to compensate for environmental changes
has reached its limit, the duct smoke detector signals a trouble
condition.

The sampling tube may be installed from either the duct side of
the assembly or from inside the sensor compartment, as preferred
by the installer. (The exhaust tube must be installed from the duct
side.) Sampling tubes may be rotated in 45-degree increments so
that air-holes can be aligned to allow the unit to be mounted at
virtually any angle relative to the air flow.
In installations where the duct smoke detector’s controls and indicators are hidden from view, a remote test station or an LED indicator
can be connected to the detector to provide these functions.
Remote Test Stations
Labor-saving Remote Test/Reset stations provide
alarm testing from the convenience of a remote
location. Tests can be performed quickly and safely
– without having to climb to the roof. Magneticallyoperated and key-operated one-gang models are
available. Signature SuperDuct detectors are also
compatible with SIGA-LED remote alarm LED.
Air velocity in the duct as low as 100 ft/min. maintains adequate
air flow into the sensor smoke chamber through air holes in the air
sampling tube and discharges through the exhaust tube. SuperDuct air sampling tubes must be installed with the inlet holes
facing the airstream. Sampling tubes may be rotated in 45-degree
increments so that air-holes can be aligned to allow the unit to be
mounted in virtually any angle relative to the airflow.
SuperDuct sensors are engineered to operate optimally under the
harsh environmental conditions frequently found in HVAC ductwork. Nonetheless, before installing the detector, test the duct
air velocity, temperature, and humidity to verify that it is within the
operating range of the SuperDuct detector. Consult the SuperDuct
installation sheet for details.

Dimensions
8.70 in (22.1 cm)
8.15 in (20.7 cm)
7.75 in (19.7 cm)
3.08 in (7.82 cm)

1.60 in
(4.06 cm)

The SIGA-SD also uses differential sensing to prevent gradual
environmental changes from triggering unwanted alarms. A rapid
change in environmental conditions, such as smoke from a fire,
causes the detector to signal an alarm state, but dust and debris
accumulated over time does not change alarm sensitivity.
Each Signature Series SuperDuct detector contains a microprocessor that performs comprehensive self-diagnostics and stores
the results in nonvolatile memory. Stored results include details
such as hours of operation, last maintenance date, and number
of alarms and troubles. This information can be retrieved and
reviewed when desired.

2.28 in
(5.78 cm)

Detector Configuration
The detector assembly cover provides easy access to the smoke
sensor, its wiring connections, sample and exhaust tubes, and the
smoke chamber itself.

5.45 in
(13.84 cm)

Air enters the detector’s sensing chamber through a sampling
tube (ordered separately) that extends into the duct and is directed
back into the ventilation system through an exhaust tube (included). The difference in air pressure between the two tubes pulls
the sampled air through the sensing chamber. When a sufficient
amount of smoke is detected in the sensing chamber, the detector
initiates an alarm.

1.90 in
(4.83 cm)

1.38 in
(3.51 cm)
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5.40 in
(13.72 cm)
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Assembly

High-humidity environments

Sampling tube
socket

Use the SD-PH Protective Housing when installing SuperDuct
detectors in high-humidity environments. The SD-PH is a weatherized housing that prevents condensation on the device by insulating the detectors and providing circulated air from the monitored
HVAC duct. The SD-PH also adds a layer of protection against
physical damage to the unit.

Detector

Exhaust tube
socket

Exhaust tube
Thin
gasket
Thick
gasket
Coupling

Sampling tube
(ordered separately)

Duct Detector

SD-PH
Protective
Housing

Plug

Mounting
Rear View
HVAC duct

Airflow

Hinged
Cover

Detector

Housing
air tube
Housing
air tube

Sampling
tube

Detector
conduit holes

The SD-PH is easy to install and service. The hinged and transparent cover provides ready access to the detector, while keeping its
status indicators visible at all times.
Note: The SD-PH Protective Housing is weatherized against outdoor air, but it is not intended for direct outdoor exposure.

#10 sheet metal screw (2X)

Wiring
Auxiliary
equipment


Alarm

SIGA-LED [1]



17 16 15

[1] No more than one remote test station
or LED indicator can be connected to
the detector at the same time. Wiring
is unsupervised. Maximum wire
resistance is 10 ohms per wire.

or
1
Alarm
2
Test
3

SD-TRK
or
SD-TRM [1]

4
Data Out ()
Data Out ()
Data In ()
Data In ()

14 13 12 11 10

9

8

7

Power indicator
Alarm indicator
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Specifications, detector
Dimensions

Contact us...
Email: edwards.fire@fs.utc.com
Web: www.est-fire.com
EST is an EDWARDS brand.
1016 Corporate Park Drive
Mebane, NC 27302
In Canada, contact Chubb Edwards...
Email: inquiries@chubbedwards.com
Web: www.chubbedwards.com
© 2013 UTC Fire & Security Americas
Corporation, Inc. All rights reserved.
Specifications subject to change
without notice. Edwards is part of UTC
Climate, Controls & Security, a unit of
United Technologies Corporation.

Wire size
Detection
method
Air velocity
rating
Air pressure
differential
Sensitivity
Alarm test
response time
LED indicators

Common
alarm relay

Operating
voltage
Operating
current

Operating
environment

Agency
listings

8.70 x 5.45 x 1.90 inches
(221 x 138 x 48 mm)
14 to 22 AWG
Photoelectric
(light scattering principle)
100 to 4,000 ft/min and
meets the required minimum
air pressure differential
0.005 to 1.00 inches of
water
0.79 to 2.46 %/ft
obscuration
5 seconds
Alarm (red), Power (green)
Unsupervised and powerlimited
Quantity: 1
Type: Form C
Ratings: 2.0 A at 30 Vdc
(resistive)
15.2 to 19.95 Vdc
Standby: 45 µA Alarm: 45
µA Inrush: 1 mA Standalone
alarm: 18 mA
Temperature (UL): -4 to 158
°F (-29 to 70 °C).
Temperature (ULC): -4 to
120 °F (-29 to 49 °C)
Relative humidity: 10 to
93%, noncondensing

Specifications, test stations
Remote Test/Reset Stations provide alarm test, trouble
indication, and reset capability from a remote location. They include a one-gang plate, momentary SPST
switch, red alarm LED, and terminal block. Magneticallyoperated models (TRM) or key-operated models (TRK)
are available.

Compatible
electrical
boxes
LED indicators
LED type
Wire size
Resistance per
wire
Current
requirements
LED circuit
ratings
Switch ratings
(SD-TRK)
Switch ratings
(SD-TRM)
Compatible
detectors
Operating
environment
Storage
temperature
Agency listings

North American 1-gang box
Standard 4-in square box,
1-1/2 inches deep, with
1-gang cover
Alarm (red)
Clear lens
14 to 22 AWG
10 Ohms, max.

See controller specifications
Voltage: 3 Vdc, max.
Current: 30 mA, max.
Voltage: 125 Vdc, max.
Current: 4 A, max.
Voltage: 200 Vdc, max.
Current: 0.5 A, max.
SuperDuct conventional
two-wire and Signature duct
smoke detectors

-4°F to 158°F (-20°C to
70°C) Humidity: 93% RH,
noncondensing

-4 to 140 °F (-20 to 60 °C)
UL, ULC, MEA, CSFM

UL, ULC, CSFM, FM, MEA

Ordering Information
Description
Intelligent SuperDuct Detector

Accessories
SD-T8
SD-T18
SD-T24
SD-T36
SD-T42
SD-T60
SD-T78
SD-T120
SD-PH
SIGA-LED
SD-TRM
SD-TRK
SD-VTK
SD-GSK
SD-MAG
SIGA-SDPCB

8-inch sampling tube
18-inch sampling tube
24-inch sampling tube
36-inch sampling tube
42-inch sampling tube
60-inch sampling tube
78-inch sampling tube
120-inch sampling tube
Protective housing for high humidity environments
Remote alarm LED
Remote test station, magnetic
Remote test station, keyed
Air velocity test kit (stoppers only, etc)
Cover gasket kit
Test magnet kit
Replacement PCB/Signature sensor kit

Ship Wt., lb. (kg)
2.4 (1.1)

0.5 (0.2)
1.5 (0.7)
2.7 (1.2)
3.0 (1.4)
3.5 (1.6)
5.8 (2.6)
7.5 (3.4)
11.5 (5.2)
5.5 (2.5)
1.0 (0.5)
1.0 (0.5)
1.0 (0.5)
1.0 (0.5)
0.5 (0.2)
0.5 (0.2)
1.0 (0.5)

85001-0584

D ATA S H E E T
Not to be used for installation purposes. Issue 6

06-27-13

Page 4 of 4

Catalog Number
SIGA-SD

EST Catalog u Speakers, Telephones

Outdoor Rated
Speakers and
Strobes
Genesis WG4 Series

Patents pending

Overview

Standard Features

Genesis WG4 Series speakers and speaker-strobe appliances
are among the most versatile emergency appliances of their kind.
Rated for indoor or outdoor use, they are suitable for a wide range
of wet and harsh environments with a listed operating temperature
range of as low as -31°F to as high as 151°F (-35°C to 66°C).

• Outdoor and indoor rated

Field-configurable light and sound output settings add to their onsite flexibility, while optional FIRE or ALERT markings and colored
lenses make them ideal for either emergency communications/
mass notification (ECS/MNS) or fire alarm applications.

• Wide operating temperature range

These appliances are suitable for indoor and outdoor applications,
and are ideal for challenging conditions such as parking garages
and process areas. They are listed for mounting on the ceiling or
the wall, and thanks to an ingenious full backplane sealing gasket,
can be installed to recessed (in-the-pour/block) electrical boxes.
WG4 signals also mount to suitable surface boxes served by raceways. Optional color-matched trim skirts provide a clean, finished
appearance. All appliance wiring is accomplished room-side for
easy installation.

• Field-configurable temporal strobe output option

• Low-profile design
• Wall or ceiling mount
• Room-side wiring accepts 18 to 12 AWG (0.75 to 2.5 mm2)
• Field-selectable speaker wattage, voltage, and strobe candela
settings
• Clear and amber lenses available
• Fully-compatible with Genesis synchronization protocols
• Standard and high-output strobe intensities
• Speaker only and Speaker/Strobe appliance options

WG4 Series appliances feature highly intelligible and efficient
mylar-cone loudspeakers. These are dual-voltage (25.2V or
70.7V), and have field-selectable output taps ranging from 80.8
dBA to 90.0 dBA. The multi-candela strobes are available with
clear or amber lenses and in two output categories – standard and
high-output. They are precision-timed to meet UL 1971 synchronization standards, and field-configurable for one of four candela
intensities. Wattage and candela settings are viewable even after
installation through an innovative sealed viewport display.
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Application

Installation and Mounting

Speaker Application
The suggested sound pressure level for each signaling zone used
with alert or alarm signals is a minimum of 15 dB above the average ambient sound level or 5 dB above the maximum sound level
having a duration of at least
Typical Sound Output
Distribution dBA
60 seconds, whichever is
Measured in anechoic chamber
greater. This is measured 5
at two watts
feet (1.5 m) above the floor.

WG4 signals are rated for
outdoor use and are
suitable for indoor or
ls
a
te
tion
outdoor applications on
Op ckpla
Ba
ver
walls or ceilings. For
co
t
n
Fro
surface-mounting in
outdoor or wet applica)
r
6
ve
(x
Co ews
tions, appliances must be
r
c
s
mounted to an Edwards
449 electrical box. In dry
conditions, they are
compatible with standard
4-inch by 1½-inch deep
electrical boxes. When
using the optional
WG4WTS or WG4RTS trim skirt, a 449 or 2-1/8" deep box must
be used.

Doubling the distance from
the signal to the ear will
theoretically cause a 6dB
reduction in the received
sound pressure level. The
actual effect depends on
the acoustic properties of
materials in the space. Doubling the power output of a
device (e.g.: a speaker from
1W to 2W) will increase the
sound pressure level by
3dBA.
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The Genesis WG4 Speaker-Strobe may be wall- or ceiling-mounted, and may be placed in one of four positions: strobe above,
strobe below, and strobe to either side. The shallow depth of
Genesis devices leaves room behind the appliance for extra wiring.

Strobe Application
Genesis clear-lensed strobes are UL 1971-listed for use indoors
as wall- or ceiling-mounted public-mode notification appliances for
the hearing impaired, and UL 1638-listed for outdoor applications.
Prevailing codes require strobes to be used where ambient noise
conditions exceed specified levels, where occupants use hearing
protection, and in areas of public accommodation. UL 1638-listed
colored lens strobe lights are available for ECS/MNS and outdoor
applications.

Field Configuration
Genesis WG4 speakers may be set to 70- or 25-Volt operation,
and for ¼, ½, 1, or 2 watt operation. The wattage setting (represented by the letters Z,Y, X, and T) is changed by removing the
cover and simply sliding the S1 switch until the desired setting appears. The setting remains visible through a small window on the
front of the device after the cover is installed. The voltage setting
(70V or 25V) is toggled at S3. This setting is not visible after the
cover is replaced.

Visible appliance synchronization is required to avoid causing
issues with people who have Photosensitive Epilepsy (PSE). Notification appliance synchronization is also generally required when
more than one strobe appliance are in the same field of view from
any one location. All Genesis strobes meet UL synchronization
requirements (within 10 milliseconds over a two-hour period) when
used with a synchronization source.

Genesis WG4 speaker-strobes also feature selectable candela
output. The actual light output for a given selection depends on
the color of the strobe lens and whether it is a high output model
or a standard output model. Refer to the specification tables for
corresponding settings. The candela setting (represented by the
letters D, C, B, and A) is changed by removing the cover and
simply sliding the S2 switch until the desired setting appears. The
setting remains visible through a small window on the front of the
device after the cover is installed.

ECS/MNS Application
Genesis ECS/MNS appliances bring the
same high-performance life safety features
and unobtrusive design to mass notification
applications. Standard models are available
with clear or amber lenses and optional
ALERT housing labels, they are ideal for
applications that require differentiation
between life safety and mass notification
alerts. Appliances with red, green or blue
lenses are also available. Contact Edwards
Customer Service for details.
WARNING: These devices will not operate without electrical power.
As fires frequently cause power interruptions, we suggest you discuss
further safeguards with your local fire protection specialist.
Edwards recommends that these devices always be installed in
accordance with the latest recognized edition of national and local
codes. Refer to the appropriate codes and standards for mounting
height information.
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SPKR SPKR +
STROBE STROBE +

SPKR SPKR +
STROBE STROBE +

S3: Speaker
voltage

S1:
wattage
S2:
Candela

JP1: Strobe temporal
mode selection

Genesis speaker-strobes may also be configured for temporal
flash. This power-saving feature is intended for private mode
signaling only. To set the device for temporal flash, snip the jumper
at JP1.
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Operating voltage
Speaker
Default
Strobe
Supervisory voltage
Speaker response
Wire size
Compatible strobe
synchronization
sources

Light output
25 VRMS or 70 VRMS, switch selectable
70 VRMS
24 VDC, 24 VFWR nominal
30 V max.
400 to 4,000 Hz
12 to 18 AWG (0.75 to 2.50 mm²)
SIGA-CC1S, SIGA-MCC1S, SIGA-CC2A,
SIGA-MCC2A, G1M-RM, BPS6A, BPS10A,
APS6A, APS10A, 3X-SFS1, iO64, iO500,
Fireshield Plus 3, 5 and 10 zone.

Wet: Model 449 (WG4 trim skirt recommended)
Dry: 4" square by 1-1/2" deep box when used
without a trim skirt. When trim skirt is used,
box must be 4" square by 2-1/8" deep.
Operating environment Wet
Temperature -31 to 151 °F (-35 to 66 °C)
Relative humidity 0 to 95% noncondensing

Sound level output (dBA)
Wattage
2W
1W
½W
¼W

Switch Position
T
X
Y
Z

25 V
90.0
87.1
84.0
80.8

70 V
89.7
86.9
83.9
80.8

-45

-40

-35

-20

-15 -10

0

5

10

15

20

25

30

35

40

45

-50

50

-55

55

-60

60

-65

65

-70

70

-75

75

-80

80

-85

85

-90

90

UL off-axis candela requirements as a percent of the UL rated output

Strobe Switch Position

Indoor rating
per UL 1971 (candela)

A

B

C

D

Clear

87

70

29

15

Amber*

62

59

25

13

VDC

319

167

144

106

FWR

386

347

178

120

Clear

161

147

123

102

Amber*

130

125

101

84

VDC

495

494

390

324

FWR

646

607

487

412

Standard
Output
Models
(-SVMx)

Lens
Color
Current
Lens
Color

dBA = Decibels, A-weighted.
UL 1480: Sound level output at 10 ft. (3.05 m) measured in a reverberant
room using 400 to 4,000 Hz band-limited pink noise.

High
Output
Models
(-SVMHx)

Wiring

* UL 1971 Equivalent candela value

Field wiring is connected to Genesis signals with terminals that accommodate #18 to #12 AWG (0.75 mm² to 2.5 mm²) wiring.

-5

0

Compatible
electrical boxes

Angle

-30

-25

100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10
5
0
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100

Specifications

Current

Strobe Switch Position

Outdoor rating
per UL 1638 (candela)

A

B

C

D

Clear

35

28

12

6

Amber*

25

24

10

5

VDC

319

167

144

106

FWR

386

347

178

120

Clear

65

60

50

41

Amber*

52

51

41

34

VDC

495

494

390

324

FWR

646

607

487

412

Standard
Output
Models
(-SVMx)

High
Output
Models
(-SVMHx)

Lens
Color
Current
Lens
Color
Current

* UL 1971 Equivalent candela value
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Ordering Information

Contact us...
Email: edwards.fire@fs.utc.com
Web: www.est-fire.com
EST is an EDWARDS brand.
1016 Corporate Park Drive
Mebane, NC 27302
In Canada, contact Chubb Edwards...
Email: inquiries@chubbedwards.com
Web: www.chubbedwards.com
© 2013 UTC Fire & Security Americas
Corporation, Inc. All rights reserved.
Specifications subject to change
without notice. Edwards is part of UTC
Climate, Controls & Security, a unit of
United Technologies Corporation.

WG4RF
-S

WG4RF
-SVMC

WG4WF
-S

WG4WF
-SVMC

WG4RN
-S

WG4RN
-SVMC

WG4WN
-S

WG4WN
-SVMC

WG4WN
-SVMA

WG4WA
-SVMA

WG4WA
-SVMC

All speakers include field-selectable ¼, ½, 1, or 2 watt taps and selectable 25V or 70V operation.
Model

Housing

Marking

Lens

Strobe Output*

Ship Wt.

Life safety Appliances
WG4RF-SVMC

Red

WG4WF-SVMC

White

WG4RN-SVMC

Red

WG4WN-SVMC

White

WG4RF-SVMHC

Red

WG4WF-SVMHC

White

WG4RN-SVMHC

Red

WG4WN-SVMHC

White

WG4RF-S

Red

WG4WF-S

White

WG4RN-S

Red

WG4WN-S

White

FIRE

Selectable
standard output
15/29/70/87 cd

None
Clear
FIRE

Selectable
high output
102/123/147/161 cd

None

1.5 lbs.
(0.68 kg)

FIRE
Speaker Only
None

ECS/MNS Appliances
WG4WA-SVMA

ALERT

WG4WN-SVMA

None

WG4WA-SVMC
WG4WA-SVMHA
WG4WN-SVMHA
WG4WN-SVMHC
WG4WA-SVMHC
WG4WA-S

ALERT
White

Amber

Selectable
standard output
13/25/59/62 cd

Clear

15/29/70/87 cd

Amber

Selectable high output
84/101/125/130 cd

Clear

Selectable high output
102/123/147/161 cd

None
ALERT

1.5 lbs.
(0.68 kg)

Speaker Only

* See light output tables for more specific strobe values.
Accessories
WG4WTS
WG4RTS
WG4GSKT
74347U
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Surface Skirt for Genesis WG4 appliance family, white.
Surface Skirt for Genesis WG4 appliance family, red.
Replacement Mounting Gasket
Surface mount box, outdoor rated

EST Catalog u Strobes, Horns, Bells, Chimes

7125-1657:
0284
S218,
S5389,
S2970

Field Configurable
Horns and
Strobes
Genesis Series

ECS/MNS appliances available
with clear or amber lenses.

Overview

Standard Features

The Genesis line of fire alarm and mass notification/emergency
communications (ECS/MNS) signals are among the smallest,
most compact audible-visible life safety signaling devices in the
world. About the size of a deck of playing cards, these devices are
designed to blend with any decor.

• Unique low-profile design
– The most compact UL-1971/ULC-S526 listed strobe available
– Ultra-slim – protrudes less than one inch
– Attractive appearance
– No visible mounting screws

Thanks to patented breakthrough technology, Edwards Genesis strobes do not require bulky specular reflectors and lenses.
Instead, an exclusive cavity design conditions light to produce
a highly controlled distribution pattern. Significant development
efforts employing this new technology have given rise to a new
benchmark in strobe performance – FullLight technology.

• Four field-configurable options in one device
– Select 15, 30, 75, or 110 cd strobe output
– Select high (default) or low dB horn output
– Select temporal (default) or steady horn output
– Select public mode flash rate (default) or private mode
temporal flash

FullLight strobe technology produces a smooth light distribution
pattern without the spikes and voids characteristic of specular reflectors. This ensures the entire coverage area receives consistent
illumination from the strobe flash. As a result, Genesis strobes with
FullLight technology go well beyond the UL-1971 and ULC-S526
light distribution requirements.

• Fixed 15/75 cd model available

Genesis strobes and horn-strobes offer selectable candela output
by means of a conveniently-located switch on the side of the
device. Models are also available that offer fixed 15/75 cd output.
The candela output setting remains clearly visible even after final
installation, yet it stays locked in place to prevent unauthorized
tampering.
Genesis ECS/MNS appliances offer emergency signaling with
clear or amber lenses and with optional ALERT housing labels.
They are ideal for applications that require differentiation between
fire alarm and mass notification alerts.
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• ECS/MNS models available
• Easy to install
– Fits standard 1-gang electrical boxes – no trim plate needed
– Optional trim plate accommodates oversized openings
– Pre-assembled with captive hardware
– #12 AWG terminals – ideal for long runs or existing wiring
• Unparalleled performance
– Industry’s most even light distribution
– Meets tough synchronizing standards for strobes
– Single microprocessor controls both horn and strobe
– Independent horn control over a single pair of wires
– Highly regulated in-rush current
– Multiple frequency tone improves sound penetration
– Field-programmable temporal strobe output option
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Application

Installation

Genesis strobes are UL 1971-listed for use indoors as wall-mounted public-mode notification appliances for the hearing impaired.
Prevailing codes require strobes to be used where ambient noise
conditions exceed 105 dBA (87dBA in Canada), where occupants
use hearing protection, and in areas of public accommodation
as defined in the Americans with Disabilities Act (see application
notes – USA).

Genesis horns and strobes mount to any standard one-gang surface or flush electrical box. Matching optional trim plates are used
to cover oversized openings and can accommodate one-gang,
two-gang, four-inch square, or octagonal boxes, and European
100 mm square.
All Genesis signals come pre-assembled
with captive mounting screws for easy installation. Two tabs at the top of the signal
unlock the cover to reveal the mounting
hardware. The shallow depth of Genesis
devices leaves ample room behind the
signal for extra wiring. Once installed with
the cover in place, no mounting screws
are visible.

Combination horn-strobe signals must be installed in accordance
with guidelines established for strobe devices. Consult with your
Authority Having Jurisdiction for details.
All Genesis strobes exceed UL synchronization requirements
(within 10 milliseconds over a two-hour period) when used with a
synchronization source. Synchronization is important in order to
avoid epileptic sensitivity.
WARNING: These devices will not operate without electrical power. As
fires frequently cause power interruptions, further safeguards such as
backup power supplies may be required.

Horns
Genesis horn output reaches as high as 99 dB and features a
unique multiple frequency tone that results in excellent sound
penetration and an unmistakable warning of danger. Horns may be
configured for either coded or non-coded signal circuits. They can
also be set for low dB output with a jumper cut that reduces horn
output by about 5 dB. Horn-only models may be ceiling-mounted
or wall-mounted.
The suggested sound pressure level for each signaling zone used with
alarm signals is at least 15 dB above the average ambient sound level,
or 5 dB above the maximum sound level having a duration of at least
60 seconds, whichever is greater, measured 5 feet (1.5 m) above the
floor. The average ambient sound level is, A-weighted sound pressure
measured over a 24-hour period.
Doubling the distance from the signal to the ear will theoretically result
in a 6 dB reduction of the received sound pressure level. The actual
effect depends on the acoustic properties of materials in the space.
A 3 dBA difference represents a barely noticeable change in volume.
ECS/MNS Applications
Genesis ECS/MNS strobe appliances bring the same highperformance fire alarm features and unobtrusive design to mass
notification applications. Available with amber lenses and optional
ALERT housing labels, they are ideal for applications that require
differentiation between fire alarm and mass notification alerts.
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Genesis Horn/Strobe
with optional trim plate

Field Configuration

Temporal horn and horn-strobe models
are factory set to sound in a three-pulse
temporal pattern. Units may be configured for use with coded systems by cutting a jumper on the
circuit board. This results in a steady output that can be turned
on and off (coded) as the system applies and removes power to
the signal circuit. A Genesis Signal Master is required when hornstrobe models are configured for coded systems. Non-temporal,
horn-only models sound a steady tone.
Genesis clear strobes and horn-strobes are shipped from the factory ready for use as UL 1971 compliant signals for public mode
operation. These signals may be configured for temporal flash by
cutting a jumper on the circuit board. This battery-saving feature is
intended for private mode signaling only.
Genesis clear strobes and horn-strobes may be set for 15, 30, 75,
or 110 candela output. The output setting is changed by simply
opening the device and sliding the switch to the desired setting.
The device does not have to be removed to change the output
setting. The setting remains visible through a small window on the
side of the device after the cover is closed.
Horns and horn-strobes are factory set for high dB output.
Low dB output may be selected by cutting a jumper on the
circuit board. This reduces the output by about 5 dB.

Wiring
Field wiring terminals accommodate #18 to #12 AWG (0.75 mm²
to 2.5 mm²) wiring. Horns, strobes, and combination horn-strobes
are interconnected with a single pair of wires as shown below.
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Current Draw
Strobes, Horn-Strobes

Horns

Multi-cd Wall Strobes (G1-VM)
15 cd*
30 cd*
15/75 cd**
UL
Rating
RMS
RMS
RMS
16 Vdc
103
141
152
16 Vfwr
125
179
224
*G1-VM multi-cd; **G1F-V1575 fixed 15/75 cd
Typical
Current
16 Vdc
20 Vdc
24 Vdc
33 Vdc
16 Vfwr
20 Vfwr
24 Vfwr
33 Vfwr

15 cd
RMS
85
71
59
46
119
103
94
87

30 cd
RMS
127
98
82
64
169
143
129
112

15/75
RMS
150
123
104
84
223
189
169
148

75 cd*
RMS
255
346

110 cd*
RMS
311
392

75 cd
RMS
245
188
152
112
332
253
218
179

110 cd
RMS
285
240
191
137
376
331
262
205

Wall Temporal Horn-strobes – High dB Setting
UL
Rating
16 Vdc
16 Vfwr
Typical
Current
16 Vdc
20 Vdc
24 Vdc
33 Vdc
16 Vfwr
20 Vfwr
24 Vfwr
33 Vfwr

15
cd*
RMS
129
176

30
cd*
RMS
167
230

15 cd
RMS
102
88
81
74
144
141
136
125

15/75
cd**
RMS
172
269

75
cd*
RMS
281
397

30 cd
RMS
135
109
94
72
182
162
152
144

110
cd*
RMS
337
443

*G1-HDVM multi-cd
**G1F-HDV1575 fixed 15/75 cd

16 Vdc
16 Vfwr
Typical
Current
16 Vdc
20 Vdc
24 Vdc
33 Vdc
16 Vfwr
20 Vfwr
24 Vfwr
33 Vfwr
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15
cd*
RMS
122
162

30
cd*
RMS
160
216

15 cd
RMS
96
79
68
56
128
118
113
112

15/75
cd**
RMS
146
231

75
cd*
RMS
274
383

30 cd
RMS
130
104
88
71
180
157
144
137

High dB
(RMS)
26
36
41
51
69
76

Low dB
(RMS)
19
27
33
37
52
70

Typical
Current
16 Vdc
20 Vdc
24 Vdc
33 Vdc
16 Vfwr
20 Vfwr
24 Vfwr
33 Vfwr

High dB
RMS
22
24
27
32
34
40
45
52

Low dB
RMS
17
19
22
26
30
34
38
47

UL Designation

15/75
RMS
160
137
122
106
247
220
203
196

110
cd*
RMS
330
429

UL
Rating
16 Vdc
24 Vdc
33 Vdc
16 Vfwr
24 Vfwr
33 Vfwr

Wall or Ceiling Mounted Horns (G1-P)
75 cd
RMS
246
193
161
124
352
274
235
201

110 cd
RMS
309
248
203
154
393
362
282
232

Regulated 24
Vdc
24 fwr

Voltage Range

Max. Current,
RMS

16 - 33 Vdc

13 mA

16 - 33 Vfwr

11 mA

Typical Current
24 Vdc
24 Vdc
31 Vdc
20 Vfwr
24 Vfwr

RMS
10
11
12
9
10

Current values are shown in mA.

Wall Temporal Horn-strobes – Low dB Setting
UL
Rating

Wall or Ceiling Mounted
Temporal Horns (G1-HD)

*G1-HDVM multi-cd
**G1F-HDV1575 fixed 15/75 cd

15/75
RMS
158
133
119
100
241
213
195
182

75 cd
RMS
243
189
156
118
344
266
230
197

110 cd
RMS
302
241
197
146
389
343
279
226
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dBA output

Average Sound Output (dBA)

Temporal Horns, Horn-strobes (G1-HD, G1-HDVM series)
High
dB
Setting
16 Vdc
24 Vdc
33 Vdc

UL464
Temporal

Steady

81.4
84.4
86.3

85.5
88.6
90.4
UL464

Low dB
Setting

Temporal

Steady

16 Vdc
24 Vdc
33 Vdc

76.0
79.4
82.1

80.1
83.5
86.5

Average
Temporal/
Steady
91.4
94.5
96.9

Peak
Temporal/
Steady
94.2
97.6
99.5

Average
Temporal/
Steady
86.3
89.8
92.5

Peak
Temporal/
Steady
89.2
92.5
95.3

(High dB setting, anechoic, 24V, measured at 10ft)
-90°

120 110 100 90

UL464
77 dBA, min
77 dBA, min

70

60

50

40

30

20

10

dBA
0 10

20

30

40

50

60

70

80

90 100 110 120

90°

75°

-75°

60°

-60°

45°

-45°

30°

-30°
-15°

15°

0°

Light output - (effective cd)
Percent of UL rating versus angle

Steady Tone Horns (G1-P series)
16 Vdc
16 Vfwr

80

Average
85 dBA
85 dBA

Notes

Peak
91 dBA
91 dBA

120 110 100 90

80

70

60

50

40

30

Per Cent of UL Rating
20 10 0 10 20

30

40

50

60

70

80

90 100 110 120

90°

75°

-75°

1. All values shown are dBA measured at 10 feet (3.01m).
2. UL464 values measured in reverberant room.

60°

-60°

3. Average and Peak values are measured in anechoic chamber.
45°

-45°

30°

-30°
-15°

0°

15°

Specifications
Housing
Lens
Mounting
(indoor only)
Wire connections
Operating environment
Agency listings/approvals
Dimensions (HxWxD)

Operating voltage

Strobe output rating

Strobe flash rate

Synchronization Sources
Horn pulse rate
Temporal audible pattern
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Red or white textured UV stabilized, color impregnated engineered plastic. Exceeds 94V-0 UL flammability rating.
Optical grade polycarbonate (clear)
Strobes and horn-strobes are for wall-mount installation only. Horn-only models may be ceiling- or wall-mounted.
Flush mount: 2½ inch (64 mm) deep one-gang box
Surface mount: Model 27193 surface mount box, wiremold box, or equivalent surface-mount box
With optional trim plate: One-gang, two-gang, four-inch square, octagonal, or European single-gang box
Screw terminals: single input for both horn and strobe. #18 to #12 AWG (0.75 mm² to 2.5 mm²) wire size
Indoor only: 32-120°F (0-49°C) ambient temperature. 93% relative humidity
UL 1971 (S218), UL 1638 (S218), UL 464 (S218), ULC S525, ULC S526, CSFM, CE, FCC, MEA.
(All models comply with ADA Code of Federal Regulation Chapter 28 Part 36 Final Rule.)
Signal: 4-1/2” x 2-3/4” x 13/16” (113 mm x 68 mm x 21 mm)
Trimplate: 5” (127 mm); Height – 5-7/8” (149 mm); Depth – ½” (13 mm)
G1-HD series temporal-tone horns: non-coded, filtered 16-33 Vdc or unfiltered 16-33 Vdc FWR (or coded when horn
set to steady tone)
G1-HDVM series temporal-tone horn-strobes: non-coded, filtered 16-33 Vdc or unfiltered 16-33 Vdc FWR (or coded
(audible NAC only) when used with optional G1M Genesis Signal Master)
G1-VM series strobes: non-coded, filtered 16 - 33 Vdc or unfiltered 16-33 Vdc FWR
G1-P series steady-tone horns: coded or non-coded, filtered 20-31 Vdc or unfiltered 20-27 Vfwr
UL 1971, UL 1638, ULC S526: selectable 15 cd, 30 cd, 75 cd, or 110 cd output
UL 1971: 15 cd (fixed 15/75 cd models)
UL 1638, ULCS526: 75 cd (fixed 15/75 cd models)
G1-VM strobes and G1-HDVM series temporal-tone horn-strobes: one flash per second synchronized with optional
G1M Genesis Signal Master indefinitely within 10 milliseconds. Temporal setting (private mode only): synchronized to
temporal output of horns on same circuit
SIGA-CC1S, SIGA-MCC1S, SIGA-CC2A, SIGA-MCC2A, G1M-RM
BPS6A, BPS10A, APS6A, APS10A, iO64, iO500, Fireshield Plus 3, 5 and 10 zone.
Add G1M for G1-CVM &G1-HDVM devices only.
G1-HD temporal-tone horns and G1-HDVM series temporal-tone horn-strobes: temporal rate synchronized with optional
G1M Genesis Signal Master indefinitely within 10 milliseconds. G1-P steady-tone horns: continuous, steady tone only
½ sec ON, ½ sec OFF, ½ sec ON, ½ sec OFF, ½ sec ON, 1½ sec OFF, then repeat cycle
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Candela Output
Lens
Color

Fire appliances available with white or red housings.

110 cd

Switch
Position
B
75 cd

Switch
Position
C
30 cd

Switch
Position
D
15 cd

88 cd

60 cd

24 cd

12 cd

110 cd

75 cd

30 cd

15 cd

Rating

Switch
Position A

Amber

UL 1638

Amber

UL 1971*

Clear

UL 1971

ECS/MNS appliances available with clear or amber lenses.

* Equivalent Rating

Ordering Information
Model

Housing

Marking

Lens

Strobe

Horn

Ship Wt. lbs (kg)

Fire Alarm Appliances (c/w running man icon screen printed on housing)
G1-VM
White
None
Clear
Selectable 15, 30, 75, or 110 cd
Strobe only
G1F-HD
White
FIRE
Clear
Horn only
Selectable high/low dB
G1F-HDV1575
White
FIRE
Clear
15/75 cd¹
Temporal hi/lo dB-24V
G1F-HDVM
White
FIRE
Clear
Selectable 15, 30, 75, or 110 cd
Selectable high/low dB
G1F-P
White
FIRE
Clear
Steady Horn (not compatible with Genesis Signal Master)
G1F-V1575
White
FIRE
Clear
15/75 cd¹
Strobe only
G1F-VM
White
FIRE
Clear
Selectable 15, 30, 75, or 110 cd
Strobe only
G1-HD
White
None
Clear
Horn only
Selectable high/low dB
G1-HDVM
White
None
Clear
Selectable 15, 30, 75, or 110 cd
Selectable high/low dB
G1-P
White
None
Clear
Steady Horn (not compatible with Genesis Signal Master)
G1RF-HD
Red
FIRE
Clear
Horn only
Selectable high/low dB
G1RF-HDV1575
Red
FIRE
Clear
15/75 cd¹
Temporal hi/lo dB-24V
G1RF-HDVM
Red
FIRE
Clear
Selectable 15, 30, 75, or 110 cd
Selectable high/low dB
G1RF-P
Red
FIRE
Clear
Steady Horn (not compatible with Genesis Signal Master)
G1RF-V1575
Red
FIRE
Clear
15/75 cd¹
Strobe only
G1RF-VM
Red
FIRE
Clear
Selectable 15, 30, 75, or 110 cd
Strobe only
G1R-HD
Red
None
Clear
Horn only
Selectable high/low dB
G1R-HDVM
Red
None
Clear
Selectable 15, 30, 75, or 110 cd
Selectable high/low dB
G1R-P
Red
None
Clear
Steady Horn (not compatible with Genesis Signal Master)
G1R-VM
Red
None
Clear
Selectable 15, 30, 75, or 110 cd
Strobe only

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

(0.11)
(0.11)
(0.11)
(0.11)
(0.11)
(0.11)
(0.11)
(0.11)
(0.11)
(0.11)
(0.11)
(0.11)
(0.11)
(0.11)
(0.11)
(0.11)
(0.11)
(0.11)
(0.11)
(0.11)

ECS/MNS Appliances (no running man icon on housing)
G1WA-VMA
White
ALERT
Amber
Selectable A, B, C or D
G1WA-VMC
White
ALERT
Clear
Selectable 15, 30, 75, or 110 cd
G1WN-VMA
White
None
Amber
Selectable A, B, C or D
G1WN-VMC
White
None
Clear
Selectable 15, 30, 75, or 110 cd

0.25
0.25
0.25
0.25

(0.11)
(0.11)
(0.11)
(0.11)

Trim Plates
G1T
G1RT
G1T-FIRE
G1RT-FIRE
G1WT-ALERT

White
Red
White
Red
White

None
None
FIRE
FIRE
ALERT

Surface Boxes
27193-16
27193-11

White
Red

N/A
N/A

Strobe only
Strobe only
Strobe only
Strobe only

Genesis Trim Plate (for two-gang or 4” square boxes)
Genesis Trim Plate (for two-gang or 4” square boxes)
Genesis Trim Plate (for two-gang or 4” square boxes)
Genesis Trim Plate (for two-gang or 4” square boxes)
Genesis Trim Plate (for two-gang or 4” square boxes)
One-gang surface mount box
One-gang surface mount box

0.15 (0.7)
0.15 (0.7)
0.15 (0.7)
0.15 (0.7)
0.15 (0.7)
1 (0.4)
1 (0.4)

¹ These 15/75 cd models provide fixed output and are not multi-candela devices. The 15 cd output component complies with UL1971, while the 75 cd
output component complies with UL 1638.
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Contact us...
Email: edwards.fire@fs.utc.com
Web: www.est-fire.com
EST is an EDWARDS brand.
1016 Corporate Park Drive
Mebane, NC 27302
In Canada, contact Chubb Edwards...
Email: inquiries@chubbedwards.com
Web: www.chubbedwards.com
© 2013 UTC Fire & Security Americas
Corporation, Inc. All rights reserved.
Specifications subject to change
without notice. Edwards is part of UTC
Climate, Controls & Security, a unit of
United Technologies Corporation.
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EDWARDS Catalog u Speakers, Telephones

LIFE SAFETY

&

INCIDENT MANAGEMENT

Ceiling Speakers,
Speaker-Strobes
Genesis GC Series

7320-1657:
0211/0285

S2813

See Specifications Section for listings details.

Overview

Standard Features

The Genesis line of ceiling life safety and emergency communications speakers and speaker-strobes combine high performance
output with a low profile design to deliver a life safety signal solution that’s as versatile as it is effective. While they are designed to
mount inconspicuously overhead, these devices are also rated for
wall-mounted applications.

• High Fidelity 520 Hz speaker models available
Low frequency output meets NFPA standards for newly constructed commercial sleeping areas; increases sound fidelity
and audio intelligibility.

Clear-lens speaker-strobes are available in high and low candela
models, which feature 15 to 95, or 95 to 177 cd output (see ordering information). Ceiling speakers feature ¼ W to 2 W operation,
which allows devices to be easily fine-tuned to achieve maximum
benefit in exchange for the lowest possible system overhead.
Light output and wattage tap settings are selectable with conveniently-located switches. Settings remain clearly visible even after
final installation, yet they are locked in place to prevent unauthorized
movement after installation.
High fidelity models meet the NPFA 520 Hz requirements for newly
construced commercial sleeping areas. They also produce crisp,
clear voice audio output that is highly intelligible over large areas.
These low-profile appliances feature textured housings in architecturally neutral white or eye-catching life safety red. Optional ALERT
or FIRE markings make them ideal for applications that require
differentiation between life safety and mass notification alerts.
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• Field configurable – no need to remove the device
– Select ¼, ½, 1, or 2 watt operation
– 15/30/75/95 cd and 95/115/150/177 cd models available
– Switch settings remain visible even after the unit is installed
• Ideal for Mass Notification applications
– amber lens models available with optional ALERT markings
• Unique low-profile design
– 30 per cent slimmer profile than comparable signals
– Available with white or red housings
• Unparalleled performance
– loud 90 dBA output ensures clear, crisp audio
– Precision strobe timing meets UL synchronization standards
– 25 VRMS and 70 VRMS models available
• Easy to install
– Fits all standard 4-inch square electrical boxes with plenty of
room for extra wire – no extension ring or trim plate needed
– #18 - #12 AWG terminals – ideal for long runs, existing wiring
• Approved for public and private mode applications
– UL 1971-listed as signaling devices for the hearing impaired
– UL 1638-listed as protective visual signaling appliances
– UL 1480-listed as life safety speaker
– UL/ULC listed for ceiling or wall use

E85001-0641
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Strobe Application

Application Notes - Canada

Genesis strobes are UL 1971 or 1638 listed for indoor use. Prevailing
codes require strobes to be used where ambient noise conditions
exceed specified levels, where occupants use hearing protection,
and in areas of public accommodation. Consult with your Authority
Having Jurisdiction for details.

(Based in part on 1995 Canada National Building Code)

Installation and Mounting

The suggested sound pressure level for each signaling zone used
with alert or alarm signals is a minimum of 15 dB above the average ambient sound level or 5 dB above the maximum sound level
having a duration of at least 60 seconds, whichever is greater. This
is measured 5 feet (1.5 m) above the floor.

All models are intended for
door ceiling or wall applications only. Speaker-strobes
are mounted to a flush
North-American 4" square
electrical box, 21/8" (54 mm)
deep.

High Fidelity Models
Genesis G4HF Series High Fidelity appliances provide highly intelligible voice audio output. They are also effective in areas subject
to high levels of ambient noise. These appliances are approved for
use in sleeping areas under conditions described below.
Sleeping Room Applications
Genesis GCHF Series High Fidelity appliances are ideal for hotels,
dormitories, and other residential occupancies where audible
output must meet the 520 Hz signaling characteristics required by
NFPA 72.

Center of Box

STROBE

11/16"

Center of ceiling tile
or speaker/strobe

Installation Note:
When installed, these devices are not
centered on the electrical box. Make
sure boxes are mounted to compensate for this difference. Use the mounting template provided with installation sheet 3100614.

Field Configuration
Genesis ceiling speakerstrobes may be set for ¼, ½,
1, or 2 watt operation. DeIndicator
Wattage switch
pending on the model, Genesis ceiling speaker-strobes
have multi-candela output
(see ordering information).
Output settings are changed by simply opening the device and
sliding the switches to the desired settings. The speaker-strobe
does not have to be removed to change the output settings. The
settings remain visible through small windows on the front of the
device after the cover is closed.
1/4

In sleeping areas, always ensure that the wattage tap of the
speaker is set sufficiently high so that the sound pressure reaches
at least 75 dBA-fast at the pillow.

BOX

1 2

Combination audible/visual signals must be installed in accordance with guidelines established for strobes.

Genesis ceiling speakerstrobes simply unlatch and
hinge down to open. This
gains access to mounting
screws and the selectable candela
wattage tap switches. The shallow
depth of Genesis devices leaves
ample room behind the signal for
extra wiring. Once installed with the
cover in place, no mounting screws
are visible.

1/4

1/2

Doubling the distance from the signal to the ear will theoretically
cause a 6 dB reduction in the received sound pressure level. The
actual effect depends on the acoustic properties of materials in the
space. Doubling the power output of a device (e.g.: a speaker from
1 W to 2 W) will increase the sound pressure level by 3 dBA. A 3
dBA difference represents a barely noticeable change in volume.

in1 2

Speaker Application

1/2

All Genesis strobes exceed UL synchronization requirements
(within 10 milliseconds over a two-hour period) when used with a
synchronization source. Synchronization for multiple strobe lights
in a single field of view is required. See the Specifications table for
compatible synchronization sources.

The signal sound pressure level shall not exceed 110 dBA in any
normally occupied area. The sound pressure level from an audible
signal in a floor area used for occupancies other than residential
occupancies shall not be less than 10 dBA above ambient levels,
and never less than 65 dBA. In sleeping rooms the sound pressure level from an audible signal shall not be less than 75 dBA
when any intervening doors between the device and the sleeping
room are closed.

These appliances are part of an end-to-end audio system approved for use in sleeping areas when used in conjunction with
approved audio hardware and a factory-supplied 520 Hz tone.
Check the System Compatibility List for other 520 Hz signaling
requirements.
NOTE: Speakers driven by third-party audio systems
are not UL approved for use in sleeping rooms.
Mass Notification Applications
Genesis Mass Notification appliances bring
the same high-performance life safety
features and unobtrusive design to mass
notification applications. Models are available with optional ALERT
housing labels, which make them ideal for applications that require
differentiation between life safety and mass notification alerts.
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Dimensions
6.8" dia.
(173 mm)
1.0"
(25 mm)

E85001-0641

D ATA S H E E T
Not to be used for installation purposes. Issue 1

Typical Sound Output (dBA)
12

11

10

9

8

7

82

6

5

4

3

Feet From Speaker
2
1
0
1
2

Light output - (effective cd)
Percentage of rated output

3

4

88

5

6

7

8

9

89

10

11

12

82

88

90°

120 110 100 90

70

60

50

40

30

20

10

0

10

20

30

40

50

60

70

80

90 100 110 120

90°

89

83

83

-75°

93

75°

93

84

75°

-75°

84

96

5ft (1.5m)
Radius

-60°

60°

87

45°

-30°
-15°

0°

30°

Wattage
(actual)

30°

-30°

15°

-15°

Measured at 2 watts setting in anechoic chamber

Setting
(nominal)

45°

-45°

90

10ft (3.05m)
Radius

60°

-60°

87

-45°

Sound
Output

80

UL 1480
Rating

ULC-S541
Rating

15°

0°

Angle
Horizontal and vertical outputs reflect the same pattern.

Anechoic
(nominal)

520 Hz High Fidelity models (dBA) output at 3.05 m (10 ft.)
¼W
0.25 W
81.4
81.5
½W
0.50 W
84.5
84.3
25
VRMS
1W
1.00 W
88.2
87.2
2W
2.00 W
90.0
90.1
¼W
0.25 W
81.5
81.9
½W
0.50 W
84.1
84.9
70
VRMS
1W
1.10 W
87.9
87.9
2W
2.30 W
90.8
90.8
Standard Hz models (dBA) at 3.05 m (10 ft.)
¼W
0.25 W
81
½W
0.50 W
84
25
VRMS
1W
1.00 W
87
2W
2.00 W
90
¼W
0.25 W
81
½W
0.50 W
84
70
VRMS
1W
1.00 W
87
2W
2.00 W
91

Percent of UL
rating versus
angle

81
84
87
91
81
84
87
91

Strobe Output
and Current Draw

D

Candela switch setting
C
B
A

Standard cd output models
VDC
Operating
current, RMS (A) VFWR
Clear Lens
Light output (cd)
Amber Lens

0.109
0.131
15
13

0.151
0.194
30
26

0.281
0.379
75
65

0.318
0.437
95
82

High cd output models
VDC
Operating
current, RMS (A) VFWR
Clear Lens
Light output (cd)
Amber Lens

0.330
0.432
95
82

0.392
0.518
115
100

0.502
0.643
150
130

0.565
0.693
177
155

VDC = Volts direct current, regulated and filtered
VFWR = Volts full wave rectified
Operating currents shown above were measured at 16 VDC and 16 VFWR.

*Sound level output notes: dBA = Decibels, A-weighted. UL1480: Sound level output at 10 ft (3.05
m) measured in a reverberant room using 400 to 4,000 Hz band limited pink noise. ULC-S541: Meets or
exceeds 85dBA in an anechoic chamber at 10 ft (3.05 m) on at least one setting per code.
Directional characteristics: Within 6 dB of on-axis sound level when measured 90° off-axis (horizontal).

Current Draw
UL Nameplate Rating
See
note 1

UL Nameplate Rating
(high cd output models)

"15" or
"D"

"30" or
"C"

"75" or "B" "95" or "A"

"95" or
"D"

"115" or
"C"

"150" or
"B"

"177" or
"A"

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

16 Vdc

109

151

281

318

330

392

502

565

16 Vfwr

131

194

379

437

432

518

643

693

Typical Current
See
note 1

Typical Current (high cd output models)

"15" or
"D"

"30" or
"C"

"75" or "B" "95" or "A"

95 cd

115 cd

150 cd

177 cd

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

16 Vdc

94

140

273

325

333

392

499

551

20 Vdc

74

108

205

244

259

303

378

429

24 Vdc

63

90

168

194

212

245

306

342

33 Vdc

48

70

124

139

155

180

211

236

16 Vfwr

126

187

368

403

484

570

673

724

20 Vfwr

108

156

281

333

380

438

537

604

24 Vfwr

97

139

240

270

318

361

434

484

33 Vfwr

89

119

197

214

245

269

308

338
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Current Draw Notes
1. Light output switch settings for UL 1971 listed
models are selectable by numeric candela
value. ECS/MNS appliances are selectable by
A, B, C, or D designations.
2. Current values are shown in mA.
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Wiring
Field wiring terminals accommodate #18 to #12 AWG (0.75 mm²
to 2.5 mm²) wiring.

Specifications
Housing

Textured UV stabilized, color impregnated engineered plastic. Exceeds 94V-0 UL flammability rating. Red and white
models available.

Mounting

Flush mount to North American 4-inch square electrical box, 2-1/8 (54 mm) inches deep, or 960A-4RF round flush box.
No extension ring required. Suitable for indoor wall or ceiling applications.

Wire connections

Screw terminals: polarized inputs for speaker, #18 to #12 AWG (0.75 mm² to 2.5 mm²) wire size.

Operating environment

Indoor only: 32-120° F (0-49° C) ambient temperature;
0-93% relative humidity.

Agency listings and
approvals, GC Models

Meets ULC-S541, year 2004 UL requirements for standards UL1638 and UL1971. Complies with UL1480 Fifth Edition.
UL/ULC File Number: S2813. FM, MEA, CSFM approved. CSFM File Number: 7320-1657: 0211/0285. Speaker-strobes
comply with ADA Code of Federal Regulation Chapter 28 Part 36 Final Rule.

Agency listings and
approvals, Low Frequency
GCHF Models

UL 464 Listed for low frequency signaling applications. Meets ULC-S541, year 2004 UL requirements for standards
UL1638 and UL1971. Complies with UL1480 Fifth Edition. FM, MEA, CSFM pending. Speaker-strobes comply with ADA
Code of Federal Regulation Chapter 28 Part 36 Final Rule.

Supervisory voltage

30 V max.

Speaker
Operating Voltage

25 Vrms or 70 Vrms

Speaker response

400 to 4,000 Hz

Output

See table on previous page.

Strobe
Light output

Field selectable. See table on previous page.

Operating current

See table on previous page.

Strobe output rating

UL 1971, UL 1638, ULC S526: selectable 15/30/75/95 cd (VM models) and 95/115/150/177 cd (VMH models)

Strobe operating voltage

16 to 33 VDC (24 VDC nominal)
or 16 to 33 VFWR (24 VFWR nominal)

Strobe flash rate

One flash per second, default.
Temporal setting (private mode only): synchronized to temporal output of Genesis audible signals on same circuit.

Synchronization

Meets or exceeds UL 1971 requirements. Maximum allowed resistance between any two devices is 20 Ohms. Refer
to specifications for the synchronization control module, this strobe, and the control panel to determine allowed wire
resistance.
SIGA-CC1S, SIGA-MCC1S, SIGA-CC2A, SIGA-MCC2A, G1M-RM, BPS6A, BPS10A, APS6A, APS10A, iO Series,
Fireshield Plus 3, 5 and 10 zone.

Synchronization Sources
Lens
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Optical grade polycarbonate.
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Ordering Information
High Fidelity
(520 Hz capable)

Housing
Color

Life safety Appliances
GCHFRF-S2VMC

ü

Red

GCHFWF-S2VMC

ü

Model

GCF-S2VM

Text
Marking

GCHFRN-S2VMC

ü

Red

GCHFWN-S2VMC

ü

White

GCHFRF-S2VMCH

ü

Red

GCHFWF-S2VMCH

ü
ü

GCHFWN-S2VMCH

ü

GC-S2VMH
GCHFRF-S2

ü

GCFR-S2

White

None

FIRE
Selectable
95, 115, 150, 177

Red
White
Red

GCHFWF-S2

ü

White

GCHFRN-S2

ü

Red

GCHFWN-S2

ü

GC-S2

Shipping
Weight

Selectable
15, 30, 75, or 95 cd

GC-S2VM

GCHFRN-S2VMCH

Speaker
Voltage

FIRE
White

GCF-S2VMH

Strobe
Output

White

None

25 Volt
(Selectable
¼, ½, 1, or 2 watt)

FIRE
Speaker only models
None

GCWN-S2
GCHFRF-S7VMC

ü

GCHFWF-S7VMC

ü

GCF-S7VM

White

GCHFRN-S7VMC

ü

Red

GCHFWN-S7VMC

ü

White

GCHFRF-S7VMCH

ü

Red

GCHFWF-S7VMCH

ü

GCF-S7VMH
GCHFRN-S7VMCH

ü

GCHFWN-S7VMCH

ü

GC-S7VMH
GCHFRF-S7

ü

GCFR-S7
GCHFWF-S7
GCF-S7
GCHFRN-S7

ü

GCHFWN-S7

ü

GC-S7

White

FIRE
15, 30, 75, or 95 cd
None

FIRE
95, 115, 150, 177

Red
White

None

70 V
(Selectable
¼, ½, 1, or 2 watt)

Red
Red

ü

1.62 lb. (0.73
kg.)

Red

FIRE

White
Speaker only models

Red
White

None

GCWN-S7
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Ordering Information
High
Fidelity

Model
L I F E S A F E TY & I NCI DE NT M AN AGEM EN T

Contact us...
Email:
Web:

edwards.fire@fs.utc.com
Edwards-fire.com

Text
Marking

Lens
Color

Mass Notification Appliances, white housings
GCHFWA-S2VMA
ü
ALERT
GCWA-S2VMA
Amber
GCHFWN-S2VMA
ü
GCWN-S2VMA
None
GCWN-S2VMC

EDWARDS is a UTC brand.
1016 Corporate Park Drive
Mebane, NC 27302

GCHFWA-S2VMC
GCWA-S2VMC
GCHFWA-S2VMHA

© 2016 United Technologies Corporation.
All rights reserved.

Clear

ü
ü
ü

GCWN-S2VMHA

82, 100, 130,
or 155 cd

Clear

95, 115, 150,
or 177 cd

ü
ü

ALERT
Speaker only models

GCWA-S2
GCHFWA-S7VMA

ü

GCWA-S7VMA
GCHFWN-S7VMA

25 Volt
(Selectable
¼, ½, 1, or
2 watt)

None

GCWA-S2VMHC
GCHFWA-S2

Shipping
Weight

15, 30, 75,
or 95 cd

Amber

GCWN-S2VMHC
GCHFWA-S2VMCH

Speaker
Voltage

13, 26, 65,
or 82 cd

ALERT

GCWA-S2VMHA
GCHFWN-S2VMHA

Strobe
Output

ALERT

ü

GCWN-S7VMA

Amber

13, 26, 65,
or 82 cd

Clear

15, 30, 75,
or 95 cd

1.62 lb.
(0.73 kg.)

None

GCWN-S7VMC
GCHFWA-S7VMC

ü

GCWA-S7VMC
GCHFWA-S7VMAH

ü

ALERT

GCWA-S7VMHA
GCHFWN-S7VMAH

ü

GCWN-S7VMHA

Amber

82, 100, 130,
or 155 cd

Clear

95, 115, 150,
or 177 cd

None

GCWN-S7VMHC
GCHFWA-S7VMCH

ü

GCWA-S7VMHC
GCHFWA-S7

ü

GCWA-S7

70 V
(Selectable
¼, ½, 1, or
2 watt)

ALERT
Speaker only models

Accessories
G1M-RM
SIGA-CC1S
SIGA-MCC1S

0.2 (0.1)
0.5 (0.23)
0.18 (0.08)
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10-11-16
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Synchronization Output Module (1-gang)
Intelligent Synchronization Output Module (2-gang)
Synchronization Output Module (Plug-in UIO)

